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mainstay in the active treatment 


of threatened abortion, Proiuton, pure progesterone 
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for intramuscular injection, should be administered 
in adequate dosage, promptly and frequently until symptoms subside. 
Thereafter, a smooth course is favored by continuing 
to provide action of the corpus luteum hormone with PRANONE, 


orally effective anhydrohydroxyprogesterone. 
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more effective 

In a series of 180 cases, new 
Gantrisin Ophthalmic Solu- 
tion proved more effective 
“in acute and subacute con- 
junetivitis produced by either 
gram negative or gram posi- 
tive organisms.” t 


Gantrisin 
Ophthalmic 


‘Roche’ 


Because Gantrisin* Ophthaimic has a 
wider antibacterial spectrum, it is highly 
effective against many microorganisms 
found in conjunctivitis, blepharitis, 
dacryocystitis, corneal ulcer, trachoma, 
superficial punctate keratitis and 

other eye infections. 


Because Gantrisin Ophthalmic is an 
isotonic solution, it usually 

does not irritate or sting the eyes. 

The fact that it is a single sulfonamide, 

not a mixture, reduces risk of sensitization. 
A sterile, stable solution containing 4% 
Gantrisin Diethanolamine in 1-oz vials with 
dropper, it does not require refrigeration. 


safer Gantrisin Ophthalmic is 
“better tolerated, and less 


prone to the production of sen- 
sitization or allergic reactions 
than any of the other sulfona- 
mides or antibiotic prepara- 
tions.” 


tQuinn, L. H., and Burnside. 
Monthly, 30:81, Feb., 1951 


Hoffmann-La Roche Inc. 
Roche Park « Nutley 10 « New Jersey 


P. M., Bye, Ear, Nose & Throat 


February 3, 1928, at the Post Offce at 


The Bulletin of The New York Academy of Medicine, Vol. 27, No. 9, Published Monthly by The New 
York Academy of Medicine, 2 East 103 Street, New York 29, N. Y. Entered as second-class matter 
New York, N. Y., under the Act of August 24, 1912. 
Subscription, Domestic and Foreign copies, $5.00. Single copies, 50c. 
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The Squibb RUBRA Family 


RUBRAMIN RUBRAFOLIN RUBRATON RUBRAFERATE 
per ce. per capsule per teaspoonful per capsule 


| CO dp 


15, 30 & 50 25 4.17 417 
micrograms micrograms micrograms micrograms 


1.67 0.28 0.28 
milligrams milligrams milligrams 


130 
milligrams ferric milligrams ferrous 
ammonium citrate sulfate exsic. 


50 
milligrams 


15 to 30 for 
a@ week or more; wh 

neurologic invoivoment is 1 or 2 capsules 2 2 capsules 
present, 50 micrograms daily Ad. tid. 
or more daily. 


Generally, 30 to AJ 
twice a month; 

neurologic is 
present, 50 micrograms 

week. 


15 & 30 
vitamin Bi per ampul. cc. 

vials, 30 micrograms per cc. Bottles of 100 
10 cc. vials 50 micrograms per cc. 


NOTE: The above are average Also available: Solution Rubramin Crystalline 
doses. As with all antianemia prep- (Squibb Crystalline Vitamin B,: Solution) in 1 
arations, dosages must be adjusted cc. ampuls, 15 micrograms of crystalline vitamin 
to meet the needs of the individual B,: per ampul, and 10 cc. vials, 30 micrograms 
patient. of crystalline vitamin B,: per cc. 


ia 
4 For the Co A } j 
or mmon Anemias... 
DOSAGE 
MAINTENANCE 1 teaspoonful 
tid. 
*RUBRAMIN’ IS A REGISTERED TRADEMARK AND RUBRAFOLIN’, “RUBRATON’ AND ‘RUBRAFERATE’ ARE TRADEMARKS OF SQUIBS & SONS 
SQUIBB manuracturinG CHEMISTS TO THE MEDICAL PROFESSION SINCE 1853 


in urinary tract infections: 


“...simple postoperative cysto-ureteritis responded 
very promptly to Terramycin. There was a prompt 
drop in temperature, disappearance of pyuria and 
bacilluria, and symptomatic relief.” The authors 
conclude that “in cases in which there is no organic 
or obstructive disease, the response to Terramycin 
as a urinary antiseptic is prompt and effective.” 


Douglas, R. G.; Ball, T. L., and Davis, 1. F.: 
California Med. 73:463 ( Dec.) 1950. 


CRYSTALLINE TERRAMYCIN HyDROCHLORIDE S 


available | Capsules, Elixir, Oral Drops, Intravenous, 
Ophthalmic Ointment, Ophthalmic Solution. 
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Prelude to asthma? 


not necessarily 


Tedral, taken at first sign of attack, often fore- 
stalls severe symptoms. 

in 15 minutes ...Tedral brings symptomatic 
relief with a definite increase in vital capacity. 
Breathing becomes easier as Tedral relaxes 
smooth muscle, reduces tissue edema, provides 
mild sedation. 

for 4 full hours ...Tedral maintains more 
normal respiration for a sustained period—not 
just a momentary pause in the attack. 


Prompt and prolonged relief with 
Tedral can be initiated any time, day or night, 
whenever needed without fear of incapacitat- 
ing side effects. 

Tedral provides: 


theophylline ene? 2 gr. 
ephedrine gr. 
phenobarbital Vg gr. 
in boxes of 24, 120 and 1000 tablets 
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THIANTOIN SODIU 


(PHETHENYLATE SODIUM, LILLY) 


 § flexibility is a distinct advantage for, unlike some anticonvulsants, 
THIANTOIN SODIUM does not depress one type of seizure, only to bring 
other kinds into prominence. THIANTOIN SODIUM is a widely useful 
antiepileptic and is safer than other hydantoin compounds of compara- 
ble potency. Many resistant cases are controlled with doses which have 
been elevated safely to levels that were previously unattainable. Not 
only are there fewer side-effects, but there is often striking improvement 


of mental function in epileptic patients who receive THIANTOIN SODIUM. 


EL! LILLY AND COMPANY Indianapolis 6, Indiana, U.S. A, 


The American Chemical Society, like 
Eli Lilly and Company, is now cele- 
brating its seventy-fifth anniversary, 
and we pause to pay it tribute. Our 
own industry, as well as all of Ameri- 
can progress and humanity, is deeply 
indebted to this esteemed group of 
scientists. 


| 
= 
Piles 
5 
5 
4g 
4 
q 
+; 
4 

: 
- 


SECOND SERIES SEPTEMBER 1951 VOL. 27, NO. 9 
BULLETIN OF THE NEW YORK 
ACADEMY OF MEDICINE 


CONTENTS 


Experimental and Human Atherosclerosis: Possible 
Relationship and Present Status ‘ 
Maurice Bruger and Elliot Oppénbeinn 


ACTH and Cortisone as Therapeutic Agents in Arthritis 
and Some Locomotor Disorders . : 
Otto Steinbrocker, Sidney Berkowitz, 
Carp, Mortimer Ehrlich, Mortimer Elkind, Murray 
Silver and Norman Spitzer 


Recommendations for Action to Relieve the Nursing 
Shortage . 


Section on Microbiology: 

Studies on the Mechanism of the Toxic Action of 
Newcastle Disease Virus, Harold S. Ginsberg 

Studies on the Relationship between the Theiler 
Group of Viruses and the Intestinal Tract of 
the Mouse, Benjamin Mandel . ‘ 

Chromatographic Analysis of Pollen 
Extract, Ely Perlman . gy 


Library Notes: 
Recent Accessions to the Library 


AUTHORS ALONE ARE RESPONSIBLE FOR OPINIONS EXPRESSED IN THEIR CONTRIBUTIONS 
Manton Asnrorp, Editor 


| 


Published Monthly by Tut New York AcapemMy or Mepictne 
2 East 103 Street, New York 29, N. Y. 


| 
539 
560 
| 
577 
581 
| 
593 
ru 586 
a 
a 


OFFICERS AND STAFF OF THE ACADEMY 


1951 


President 


Wittiam Barcray Parsons 


Vice-Presidents 


Asa L. WuuaMm C. Wurre Henry Riney 


Treasurer Recording Secretary 


Suerarp Krecu Avexanver T. Martin 


Trustees 
Grorce Barur Braptey L. Corey R. 
Frank B. Berry Conpicr W. Curter, Jr, Barciay Parsons 
Henry W. Cave *Suerarp Krecu Bensamin P. Watson 
F. Cuace *Atexanper T. Martin S. WichTMAN 
Sern M. 


Council 


The President The Vice-Presidents The ‘Trustees 
The Treasurer The Recording Secretary 
The Chairmen of Standing Committees 


Director 


Rew Crate 


Librarian Librarian Emeritus 
Janet Dor Arcuipatp Matiocu 
Executive Secretary Executive Secretary 
Public Health Relations Committee Committee on Medical Education 
H. L. Corwin Manion Asurorp 
Executive Secretary 
Committee on Medical Information Legal Counsel 
laco GaLosron Joun W. Davis, Ese. 


Library Consultants: 
B. W. Wetnsercer, Curr Proskaver, Van INcen 


EDITORIAL BOARD 
Jerome P. Wenstrer, Chairman Mauton Asurorp, Secretary 
Davi P. Barr Joun G. Kup 
Witttam Dock F. Loen 
Janet Dor 


* Ex-officio 


a 
Nie 
{ 
| 
q =. 
j 
&§ 
= 
| 
+p 
— 


BULLETIN OF 
THE NEW YORK ACADEMY 
OF MEDICINE 


VOL. 27, NO. 9 SEPTEMBER 1951 


EXPERIMENTAL AND : 
HUMAN ATHEROSCLEROSIS: 
POSSIBLE RELATIONSHIP AND 

PRESENT STATUS* 


Maurice BruGer AND ELLIor OPPENHEIM 


Department of Medicine, New York University Post-Graduate Medical School, New York 


SN this review, we are concerned with only one form of 
arteriosclerosis, namely, that associated with deposition 
of lipids in the intima. This form of arteriosclerosis was 
first named atherosclerosis by Marchand’ and is a dis- 

G © order which involves the aorta and its visceral branches 
as well as the coronary and cerebral arteries. 

While the lesions of arteriosclerosis have been recognized for over 
400 years, the changes in the arteries were regarded by the earlier 
anatomists as the natural result of ageing and therefore not an abnormal 
process. This concept of the inevitability of the disease is untenable. 
One fact is abundantly clear—atherosclerosis is not the exclusive stigma 
of age. French and Dock? reported the high incidence of coronary 
artery disease in men under thirty-five years of age in the American 
Army. Eight cases have been reported of atherosclerosis with sudden 
death in children sixteen years of age or younger.* Today, atherosclerosis 


> 


* This paper is an extension of a lecturé entitled “Experimental Cholesterol Atherosclerosis and Its 
Possible Relationship to the Human Problem” given by the senior author in the Friday Afternoon 
Lecture Series at The New York Academy of Medicine on January 27, 1950. 
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Taste I—~REASONS FOR IMPLICATING CHOLESTEROL AS AN IMPORTANT 
ETIOLOGIC AGENT IN THE PATHOGENESIS OF ATHEROSCLEROSIS 


1. Cholesterol is constantly present in atherosclerotic plaques. 

2. The oral or parenteral administration of cholesterol to susceptible animals will 
result in the production of atherosclerotic lesions in the elastic arteries. 

3. With the exception of macromolecular substances, ¢.g., — alcohol, methyl 
cellulose, pectin and acacia, no agent other than cholesterol will produce the typical 
atherosclerotic lesion. 

4. Intimal lipid deposition and atherosclerosis are rare in wild animals, which seldom, 
if ever, eat a meal containing the amount of fat found in the average human diet. 

5. Human atherosclerosis is prominent in those clinical states accompanied by hyper- 
cholesterolemia, e.g., diabetes mellitus, myxedema, nephrosis, familial hyperlipemia, 
primary xanthomatosis, etc. 

6. Atherosclerosis is rare in peoples consuming low or nearly fat-free diets. 

7. Atherosclerosis decreased notably in war-torn areas during the fat-shortage years 
immediately following World War I. 

8. Atherosclerosis is more common in obese, overnourished persons than in the lean 
and undernourished. 

9. This lesion is less severe and less common in chronic alcoholics who presumably eat 
less, especially less fat, for which they have an intolerance. 


is recognized as the most widespread and significant lesion involving the 
vascular system. The effect of its presence in the coronary and cerebral 
arteries in the young and in the old constitutes a major clinical problem. 

Virchow* was the first to call attention to the fact that the changes 
which occurred in the intima were initiated by the invasion of the blood 
plasma. Aschoff,® Windaus® and Schénheimer’ established the fact that 
the deposited lipid consisted mainly of cholesterol esters. Thus, the 
metabolic concept was initiated which implicated cholesterol as a pos- 
sible cause of atherosclerosis. 

The pathogenesis of human atherosclerosis probably depends on 
three factors, namely: (a) abnormal cholesterol metabolism, (b) con- 
stitutional or hereditary disposition and (c) physical and chemical 
changes in the elastic wall of the artery as influenced by blood pres- 
sure, ageing, etc. It cannot be stated which of these factors are primary 
and which are secondary. Recent investigations have emphasized the 
role of cholesterol in the hope that the metabolism of this sterol may be 
controlled by drugs and/or dietary means. Table I presents some of 
the clinical and experimental observations that have been offered to 
substantiate the concept that this sterol plays an important part in the 
etiology of atherosclerosis. 
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Taste II—EXPERIMENTAL CHOLESTEROL ATHEROSCLEROSIS 


Susceptible Animals Non-Susceptible Animals 


Rat 
Mouse 
Cat 
Goat 
Fox 
Pigeon 
Parrot 
Monkey 


Rabbit 

Guinea pig 

Dog (with simultaneous thiouracil feeding) 
Chick 

Goose (forced feeding) 

Golden hamster 

Prairie gopher 


Sr 


EXPERIMENTAL ATHEROSCLEROSIS 


Since atherosclerosis was first produced in rabbits by the feeding 
of cholesterol,’ many attempts have been made to produce the lesion 
in other animals by the ingestion of cholesterol. Table II indicates those 
animals which are or are not prone to experimental cholesterol athero- 
sclerosis. The rabbit is by far the most susceptible laboratory animal and 
much of the experimental work in this field has been done with it. The 
effects of various agents on the development of atherosclerosis in the 
rabbit during cholesterol feeding are shown in Table III. These agents 
may accentuate or inhibit the deposition of this sterol in the intima; 
some have no effect and are classified as neutral agents. 

Inhibitory Agents 

1. lodides: Murata and Kataoka’ noted that the feeding of iodine 
prevented the deposition of cholesterol in the arterial wall of rabbits fed 
cholesterol. This was later confirmed by other workers.’°"* Turner and 
Khayat"® showed that thyroidectomy abolished this protective action 
of potassium iodide; this was not confirmed by Brown and Page."® In 
dogs, potassium iodide had no effect on the absorption of cholesterol 
from the gastrointestinal tract.’? 

2. Thyroid: Turner” showed that the feeding of desiccated thyroid 
to cholesterol-fed rabbits inhibited the deposition of cholesterol in the 
vessels of these animals. A possible relationship between experimental 
atherosclerosis and the function of the thyroid gland was thus established. 

3. Thiocyanates: In thyroidectomized rabbits, potassium thiocyan- 
ate exercised a protective action against the development of cholesterol 
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Taste III—EXPERIMENTAL CHOLESTEROL ATHEROSCLEROSIS 
IN THE RABBIT 


Inhibitory Agents Neutral Agents Accentuating Agents 


lodides Vitamin A Vitamin E (massive 
doses ) 


Glycocholic acid 
Cholic acid 
Olive oil 


Thyroid Thiamine chloride 
Thiocyanate Ascorbie acid 
Alcohol Vitamin E 


Estrogenic hormones in Desoxycorticosterone 
females acetate Uranium 


Androgenic hormones in Estrogenic hormones in Thyrotropic factor of 
females males anterior pituitary 


Alloxan diabetes Androgenic hormones in Lithium iodide given 
Detergents (intravenous males Potassium cyanide together 
Dehydrocholic acid Detergents (oral adminis- 
80 — Hyodesoxycholic acid tration of Triton NE 

— ) and Tween 80) 
Lipotropiec agents (?) 
Choline Liver extract 
Lipocaic 
Soya lecithin 
Betaine 
Methionine 
Inositol 


Desoxycholic acid 


Chloroform vapor 


Benzol 


atherosclerosis."* This was confirmed by Hueper™ in rabbits with in- 
tact thyroid glands. He felt that the preventive action of this agent was 
not due to a lowering of the blood cholesterol or to an increase in the 
production of thyroid hormone but rather to the stabilizing effect of 
thiocyanate on the colloidal equilibrium of the plasma. 

4. Alcohol: Eberhard* studied the effect of alcohol on cholesterol- 
induced atherosclerosis in rabbits. He found that the cholesterol content 
of the blood rose more rapidly and to a higher level in the animals re- 
ceiving both substances than in those receiving cholesterol alone. The 
deposition of cholesterol in the liver and aorta, however, occurred in 
an inverse ratio. These findings were not confirmed by Thiersch.*! 

5. Sex Hormones: No noteworthy changes were found in the 
cholesterol content of the blood or the aorta in male or female rabbits 
receiving 450 mg of testosterone propionate and 9 mg of estradiol dipro- 
pionate, respectively, in divided doses over a period of one hundred 
days.” In female rabbits fed cholesterol, the development of hyper- 
cholesterolemia was inhibited and the deposition of cholesterol in the 
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aorta was prevented by the administration of testosterone propionate 
or estradiol] dipropionate. In male rabbits fed cholesterol, these steroids 
exerted little or no protective action.** To determine whether the 
female gonads were necessary for the exhibition of this protective prop- 
erty by the steroid hormones, the above experiment was repeated using 
castrate female rabbits. The protective action was abolished by cas- 
tration.** 

6. Alloxan Diabetes: In 1943, it was shown that rabbits could be 
made permanently diabetic with alloxan.” Such animals exhibited gross 
lipemia but atherosclerotic lesions were not observed in short-term ex- 
periments.** On closer examination, it was found that the lipemia in 
alloxan-diabetic rabbits was transient and inconstant, while the blood 
cholesterol was frequently elevated to about 350 mg per cent. The 
blood cholesterol almost always returned to normal in three to six weeks 
and remained so during the remainder of the life of the animal in spite 
of the persistence of severe diabetes.**** Atherosclerosis did not develop 
in periods up to one year. 

Duff and McMillan** fed cholesterol to rabbits already made diabetic 
with alloxan. Insulin was used to control the diabetes in the early periods 
after alloxan but was not used during cholesterol feeding. Cholesterol 
administration was begun only after the diabetes was well stabilized. 
Low intakes of cholesterol produced neither hypercholesterolemia or 
atherosclerosis in either control or diabetic rabbits. With higher doses, 
the control rabbits consistently showed hypercholesterolemia and severe 
atherosclerosis. The diabetic rabbits receiving equivalent amounts of 
cholesterol showed a striking resistance to the development of atheroma- 
tous lesions though their blood cholesterol, both free and esterified, 
was increased to the same degree as in the control animals. 

At first glance it is difficult to reconcile these findings with the 
higher incidence of atherosclerosis in human diabetics. Firstbrook*’ re- 
cently demonstrated the importance of body weight on the production 
of atherosclerosis in rabbits. If the food intake of the animals fed choles- 
terol was diminished, the incidence of atherosclerosis was also decreased. 
As pointed out by Adams," this work makes it appear that the low 
incidence of experimental atherosclerosis in rabbits rendered diabetic 
with alloxan before cholesterol feeding is probably associated with the 
characteristic emaciation of these animals rather than to a specific effect 
of the diabetes. 
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7. Detergents: Hueper™ investigated the effect of various detergents 
on experimental cholesterol atherosclerosis in rabbits. An increase in 
serum cholesterol occurred early in the experiments due to an elevation 
of free cholesterol. In 2 rabbits given Aerosol OT intravenously, the 
arterial changes were restricsed to medial degeneration and calcification 
of the aorta in 1 rabbit, while in the group given Aerosol orally such 
lesions appeared in association with mild to moderate atheromatous re- 
actions in the ascending portion of the aorta. Using Triton NE orally, 
Hueper found a rapid and persistent elevation of serum cholesterol asso- 
ciated with marked and diffuse atheromatosis. 

Kellner et al** ** found that when Tween 80 was added to the diet 
of cholesterol-fed rabbits, cholesterol absorption was increased as re- 
vealed by elevated cholesterol levels in the blood and accelerated 
atherosclerosis. When the detergent was given intravenously, athero- 
sclerosis was retarded in spite of a hyperlipemic creamy plasma. These 
workers believed that the associated elevation in phospholipids which 
occurred simultaneously stabilized the plasma cholesterol and thus pre- 
vented its deposition in the elastic arteries. Payne and Duff* reported 
recently that the inhibition of the atherosclerosis cannot with certainty 
be attributed to the elevated phospholipids. They showed that the in- 
jected detergent remained in the blood stream for long periods of time 
so that it might have an inhibitory effect independent of the serum 
lipid changes. 

8. Lipotropic Agents: The effect of various lipotropic substances 
on experimental atherosclerosis has received much attention. Steiner* 
maintained that choline fed with cholesterol appeared to delay but did 
not prevent the appearance of atherosclerosis in rabbits. Choline given 
alone reputedly produced a resolution of aortic lesions previously in- 
duced by cholesterol feeding. This was confirmed by other workers.** ** 
On the other hand, Baumann and Rusch,** Himsworth” and Firstbrook* 
were unable to prevent the formation of aortic atheroma by choline 


feeding. 

Huber et al*® found that lipocaic did not affect the level of blood 
cholesterol in normal rabbits but this agent prevented a rise in blood 
cholesterol and the development of atherosclerosis in the aorta in rab- 
bits fed a diet high in cholesterol. This work was not confirmed by 
Dragstedt and his co-workers.” 

The partial protection apparently afforded by soy bean flour against 
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cholesterol-induced atherosclerosis in rabbits** led Kesten and Silbo- 
witz* to investigate the effect of soya lecithin. They found that it 
restricted hypercholesterolemia and diminished the incidence of athero- 
sclerosis. 

Methionine, betaine and inositol have been reported without sig- 
nificant effect in experimental cholesterol atherosclerosis.** 

9. Benzol: Altschul,** in a small series, found that benzol inhibited 
the deposition of cholesterol in the aorta of rabbits. 


Neutral Agents 


Certain substances have been found to have neither an accentuating 
or inhibiting effect on experimental cholesterol atherosclerosis. These 
include vitamin thiamin chloride,** ascorbic acid,** vitamin E,* 
desoxycorticosterone acetate, estrogenic and androgenic hormones in 
males,** various bile acids such as dehydrocholic acid, hyodesoxycholic 
acid and desoxycholic acid,” liver extract, and chloroform vapor.” 


Accentuating Agents 


1. Vitamin E: Dam* reported that vitamin E given orally to choles- 
terol-fed rabbits did not augment the deposition of cholesterol deposited 
in the aorta. One of us,"* on the other hand, found that the administra- 
tion of 100 mg of vitamin E injected three times weekly for twelve 
weeks augmented appreciably the deposition of cholesterol in the aorta. 
The apparent discrepancy between these two studies may be ascribed 
to the different routes and dosages employed by the two investigators. 

2. Glycocholic and Cholic Acid: Schénheimer™ showed that de- 
soxycholic acid hastens the absorption of cholesterol from the intestinal 
tract of mice and rabbits. Hummel** and Loeffler reported that the 
simultaneous feeding of bile salts and cholesterol to mice caused a con- 
siderable deposition of this sterol in the liver. 

The present authors in collaboration with Member” studied the 
effect of a selected bile acid when fed with cholesterol on the amount 
of this sterol deposited in the aorta of the rabbit. They found cholic 
or glycocholic acid fed with cholesterol increased markedly the choles- 
terol content of whole blood and aorta as compared with values ob- 
tained following the ingestion of cholesterol alone. Dehydrocholic 
acid, hyodesoxycholic acid and desoxycholic acid did not possess this 


property. 
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3- Olive Oil: In studies on rats, guinea pigs and rabbits, Cook and 
McCullagh®* showed that the feeding of cholesterol in oil increased the 
blood cholesterol and hepatic lipids of the rat; in the guinea pig, the 
blood cholesterol alone was augmented; in the rabbit, the blood, the 
liver and the aorta showed high concentrations of cholesterol. Member 
and Bruger®® studied the effect of the feeding of olive oil on the ab- 
sorption and deposition of cholesterol in the rabbit. They found that 
olive oil fed with cholesterol produced only slightly higher blood 
cholesterol levels than did the feeding of cholesterol alone; an appreci- 
able increase in the deposition of cholesterol in the liver and aorta, how- 
ever, was noted. 

4. Uranium: Rabbits with dietary hypercholesterolemia of short 
duration developed aortic atherosclerosis abruptly after the production 
of renal damage by the administration of uranium acetate.” 

5. Thyrotropic Factor of Anterior Pituitary: The intraperitoneal 
administration of the thyroid stimulating hormone of the anterior lobe 
of the pituitary gland over a protracted period of time to rabbits fed 
cholesterol was accompanied in most instances by an increase in the 
deposition of cholesterol in the aorta compared to control animals re- 
ceiving cholesterol alone.” 


PropaBLe Factors AND PATHWAYS IN THE PATHOGENESIS 
or ATHEROSCLEROSIS 


Despite the wide disagreement on many aspects of atherosclerosis, 
one fact remains clear—the predominant lipid in the atherosclerotic 
plaque is cholesterol. Why this is so or how this sterol is deposited is 
a matter of much debate. At the outset, one must acknowledge that 
there is no single cause of atherosclerosis. The pleomorphism of the 
process, its characteristic irregularity of distribution and rate of devel- 
opment are evidence that this is so. Several factors are at work and the 
end result may be arrived at in different ways. Figure 1 is an attempt 
to correlate those factors which predispose to the development of 
atherosclerosis (atherogenic) and those which oppose it (anti-athero- 
genic). 

To begin with one must consider the nutrition of the vessel wall. 
Ramsey™ states “three possible mechanisms must be recognized; namely, 
nutrition through vasa vasorum; nutrition from the lumen of the vessel; 
or nutrition by way of the canal system communicating, directly or 
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Fig. 1. Probable Factors and Pathways in the Pathogenesis of Atherosclerosis 


indirectly, with the vasa vasorum or the lumen. Now, as in 1875, it is 
impossible to state which of these mechanisms, or what combinations 
of them, are operative, or what role is played by lymphatics.” An 
acceptable concept of the nutrition of the vessel wall is as follows: the 
adventitia and outer portion of the media are supplied by the vasa 
vasorum from the outer surface of the vessel. The intima and adjacent 
portion of the media are nourished by the blood flowing within the 
lumen of the vessel. In addition, there is probably direct diffusion of 
blood across the intact endothelial membrane of the intima. Normally, 
a constant stream containing water, salt, sugar and lipids flows through 
the walls of the large arteries and thence to the lymphatics and veins 
of the adventitia.“ ** Factors which interfere with the nutrition of the 
vessel wall conceivably may participate in the development of athero- 
sclerosis. Winternitz™ believes that minute hemorrhages and thrombi 
in the vessel wall with subsequent sclerosis is a primary cause of arterio- 
sclerosis. He considers the presence of cholesterol in the lesion to be a 
secondary manifestation. Hirsch and Weinhouse® maintain that choles- 
terol is deposited only after some primary arterial damage has occurred. 
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Most workers, however, agree that cholesterol deposition is the initial 
pathogenic process. Several theories exist as to its mode of localization 
in the intima. Anitschkow felt that cholesterol was simply imbibed by 
the intima when its concentration reached a sufficiently high level in the 
plasma. 

It is probable that the deposition of cholesterol in the intima de- 
pends on two factors: namely (a) the permeability of the intima and 
(b) the physico-chemical status of cholesterol in the plasma. 

Permeability of the Arterial Intima: The endothelial membrane con- 
sists of a layer of cells and some connective tissue ground substance. 
Virchow and Aschoff® believed that a loosening of this ground sub- 
stance caused by mechanical strain and ageing occurred prior to the 
deposition of cholesterol in the sub-intima. Hueper” felt that the in- 
creased permeability was due to anoxemia of the intima. He believed 
that under certain circumstances, a disturbance in the equilibrium of 
the plasma lipids occurred which affected the stability of their colloidal 
dispersion. This resulted in the formation of coarse aggregates and their 
precipitation on the arterial intima. Owing to the chemically inert 
nature of cholesterol, Hueper felt that such intimal films impaired the 
normal exchange of gases and nutritive substances across the interface 
between the blood stream and the intima and thus gave rise to an in- 
creased permeability of the injured endothelial lining and to the deposi- 
tion of lipid material in the intima. He showed that repeated intraven- 
ous or intraperitoneal injections of various highly polymerized macro- 
molecular carbohydrates such as polyvinyl alcohol, methyl cellulose, 
pectin or acacia elicited atheromatous reactions which were morpho- 
logically identical with those seen in man and with those produced in 
rabbits by the feeding of cholesterol. Since these substances were as 
inert chemically as was cholesterol, he postulated that these macro- 
molecular carbohydrates form a thin film overlying the intima inter- 
fering with its nutrition with resultant increased permeability of the 
membrane. 


Physico-Chemical Status of Cholestero] 


1. Hypercholesterolemia: The relationship between experimental 
hypercholesterolemia and atherosclerosis in the rabbit has been discussed 
above. Although it is agreed that the lipid metabolism of the rabbit 
differs in certain aspects from that of man, it is clear that in both 
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species there appears to be a correlation between the level of the plasma 
cholesterol and the development of the atherosclerotic plaque. In the 
human, such clinical disorders as essential xanthomatosis, familial hyper- 
lipemia, diabetes mellitus, hypothyroidism and nephrosis are associated 
with hypercholesterolemia and an increased incidence of atherosclerosis. 

Whether patients with atherosclerosis as a group have higher blood 
cholesterol levels than those without this lesion is a subject of much 
debate. Lande and Sperry” obtained aortic blood from individuals 
shortly after death and found no consistent correlation between the 
level of the blood cholesterol and the presence of atherosclerosis. On 
the other hand, several studies have shown that while some noteworthy 
exceptions occur, atherosclerotic individuals as a group manifest higher 
blood cholesterols than those without sclerosis.’*” 

2. Hyperchylomicronemia: In 1924, Gage and Fish’ demonstrated 
that the plasma of normal humans in the fasting state contains very 
few lipid particles of sufficient size to be visible by dark-field micro- 
scopy. After a fatty meal, however, large visible particles (chylomi- 
crons) appear in great numbers. These observations were extended and 
correlated with blood lipid studies by Frazer and Stewart." Moreton” 
noted that the chylomicrons which appeared in large numbers three to 
five hours after the ingestion of fat were identical with the lipid par- 
ticles which were observed in clinical conditions of sustained hyper- 
lipemia such as diabetes mellitus, nephrosis and essential xanthomatosis. 
The alterations in the physical state consisted of greater numbers of 
lipid particles of considerably larger size than those found in normal 
fasting plasma or after fat-free meals. Moreton assumed that the cumu- 
lative effect of many fatty meals over a lifetime (by producing tran- 
sient showers of large lipid particles in the plasma) might be the 
underlying cause of the intimal lipid deposition in humans. Recently, 
utilizing a fat tolerance test in the form of heavy cream, Moreton” 
found considerable differences in the fat tolerances of normal subjects. 
Repeated tests at intervals of 6 months showed that an individual pat- 
tern of fat tolerance remained rather constant. The degree of chylomi- 
cronemia, following a fatty meal, was affected by age, sex, obesity, 
familial patterns, pancreatic function and other factors. Subsequently, 
Becker, Meyer and Necheles™ reported that a fat test meal produced a 
considerably greater and more prolonged increase in the chylomicron 
count in elderly subjects compared to young persons. 
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3. Macromolecular Cholesterol Aggregates: Recent studies by Gof- 
man and his co-workers**™* suggested an association between a particu- 
lar type of cholesterol-bearing molecule and the development of 
atherosclerosis. They used the analytical ultracentrifuge in which dif- 
ferent rates of flotation (negative sedimentation) of cholesterol-con- 
taining protein molecules were determined. According to the scale of 
the flotation rates reported, serum normally contained lipoproteins of 
Se 5 to 8 size. In rabbits fed 3 grams of cholesterol per week for fifteen 
weeks, an increase in the Sr 5 to 8 components was noted. In some rab- 
bits, however, new molecular components of a Sr 10 to 30 class appeared 
after thirty to forty days of cholesterol feeding. At necropsy, a definite 
correlation was observed between the extent of atherosclerosis and the 
appearance of the Se 10 to 30 components. 

In their study on human sera, the normal S¢ 3 to 8 components 
were constantly found. In some cases, however, the presence of mole- 
cular species of Sr 10 to 20 was noted. After investigating many sera 
of subjects in different age groups and of patients with myocardial 
infarction or diabetes mellitus, Gofman and his co-workers concluded 
that the Sr 10 to 20 class of components was specifically related to the 
development of atherosclerosis. They stated that although there was a 
trend for sera with increased concentrations of cholesterol to contain 
Ss: 10 to 20 molecules, the correlation was not satisfactory. Many blood 
specimens with a total cholesterol content over 200 mg per cent 
showed the presence of Sr 10 to 20 molecules but many did not. Like- 
wise, many sera with normal total cholesterol values contained Sr 10 to 
20 molecules. In bloods containing over 300 mg per cent of total choles- 
terol, Sr 10 to 20 molecular fractions were generally increased. 

4. Role of Phospholipids: The importance of serum phospholipids 
as stabilizers of the serum lipid emulsion has recently been stressed in 
a study in which the particle size of lipid droplets in serum was related 
to the ratio between hydrophyllic and hydrophobic lipid concentra- 
tion.” The implications of this thesis for studies on the pathogenesis 
of atherosclerosis has received support in the recent work of Ladd, 
Kellner and Correll**** which demonstrated a decreased incidence of 
experimental atherosclerosis in rabbits in the presence of a reduced ratio 
of cholesterol to phospholipid in the serum. 

Gertler and his associates®* examined the relationship of the serum 
cholesterol and phospholipids in normal individuals and in patients with 
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coronary heart disease. They found the mean serum cholesterol, phos- 
pholipids and the cholesterol/phospholipid ratio to be significantly 
higher in the coronary disease group compared to the control group. 
The increase in the cholesterol/phospholipid ratio in patients with 
coronary disease. indicated a disproportionately greater elevation of 
serum cholesterol over phospholipids. 

An interesting study regarding the relationship between serum lipids 
and skin xanthomata has recently been reported by Ahrens and Kunkel.** 
They found that in patients with primary biliary cirrhosis, the occur- 
rence of skin xanthomata was directly related to the degree of elevation 
of the total serum lipids although there was a relatively normal choles- 
terol/ phospholipid ratio in the serum. In these patients, however, there 
was no clinical, electrocardiographic or radiographic evidence of athero- 
sclerosis or coronary disease. The factors which led to the formation of 
skin xanthomata, therefore, differed strikingly from those which de- 
termined the presence of atherosclerosis. 

Fasting total serum lipids, lipid phosphorus and total cholesterol 
determinations were performed repeatedly by Eilert** on eleven female 
patients who received estrogens for various reasons. In all cases, there 
was a sharp reduction in the ratio of total cholesterol to lipid phos- 
phorus during periods of hormone administration. The reduced ratio 
was usually attained by an elevation of serum lipid phosphorus and a 
fall in total cholesterol. This effect of the estrogenic hormones may in 
part explain the lower incidence of atherosclerosis in women under the 
age of forty years. 

Further evidence regarding the relationship of cholesterol to other 
lipids of the serum might be found in the study of Duff and Payne 
on alloxan diabetes in the rabbit. As stated above, this type of diabetes 
appeared to have an inhibitory effect on the development of experi- 
mental cholesterol atherosclerosis in the rabbit. The most consistent 
finding in alloxan diabetes of the rabbit was the presence of a greater 
proportion of neutral fat in relation to cholesterol than in the control 
animal. 


Orner Factors AFFECTING THE DEVELOPMENT OF ATHEROSCLEROSIS 


1. Obesity: Based on observations on 1250 autopsies, Wilens” con- 
cluded that the occurrence of generalized atherosclerosis and of coro- 
nary atherosclerosis was directly proportional to the amount of adipose 
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tissue deposited throughout the body. In obese men, the incidence of 
severe generalized atherosclerosis was two and one-half times as great 
as in poorly nourished men. In obese women, the incidence of severe 
atherosclerosis was almost twice as high as in poorly nourished women. 
In a later investigation, Wilens” studied the relation of storage fat and 
of weight loss during terminal illness to atheromatous lesions in the 
aorta and in the main branches of the coronary arteries in patients be- 
tween forty and sixty years of age. Less severe atherosclerotic changes 
were usually observed in patients with wasting diseases than in those 
without terminal weight loss. The author inferred, therefore, that sig- 
nificant resorption of previously formed atheromatous lesions may 
occur during periods of marked weight loss. 

2. Increased Filtration Pressure: Moschcowitz™ has stated that with- 
out increased intravascular pressure there can be no arteriosclerosis. 
This factor certainly cannot be implicated in all cases of arteriosclerosis 
since this lesion may occur without hypertension of any degree. 
Hueper™ recognized the role of intravascular hydrostatic pressure on 
the development of atherosclerosis. He felt that the increased pressure 
whether local or general was followed by an ischemic anoxemia of the 
intima (with consequent increased permeability) due to compression of 
the vasa vasorum against the inelastic adventitia and to mechanical over- 
extension of the contractile and elastic elements in the vascular walls. 

In 1941, Bruger and Chassin” attempted to correlate the cholesterol 
content of the aorta and renal arteries with pre-existent arterial hyper- 
tension in human necropsy material. They confirmed the observation 
of Schénheimer*™ that the cholesterol content of the human aorta in- 
creased with age. They showed, moreover, that the deposition of cho- 
lesterol in the thoracic aorta and renal arteries was greater in patients 
with hypertension than in subjects with normal blood pressure for the 
same age period. 


Diet AND ATHEROSCLEROSIS 


The influence of high or low cholesterol diets on the development 
or prevention of atherosclerosis in humans has received much attention 
in recent years. Although many papers have been written on this sub- 
ject, the conclusions have been conflicting; certain highlights, however, 
might be reviewed. 

In 1934, Rosenthal” collected and tabulated the data from twenty- 
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eight papers on the relationship of diet to atherosclerosis. The out- 
standing feature of his report was the finding that racial groups which 
consumed diets high in cholesterol and fat showed an increased inci- 
dence of atherosclerosis. Conversely, in those races (Japanese and Eski- 
mos) where the intake of cholesterol and fat was low, atherosclerosis 
was not prevalent. Snapper” also reported on the low incidence of 
atherosclerosis in the Chinese who are known to consume a diet low in 
cholesterol. It may be argued that in these racial groups a hereditary 
factor may be at play. However, races which cons*zine low cholesterol 
diets but have dissimilar hereditary b».kgrounds also show a low inci- 
dence of atherosclerosis, viz., Costa Ricans** and Okinawans.”* 

The effect of changing the dietary habits of members of these 
groups show interesting results. Javanese stewards on a luxury liner 
showed increased concentration of cholesterol in the blood when they 
consumed rich occidental foods.” In Egypt, Ismail reported that 
among his private patients whose diets were similar to those of the 
Europeans, the incidence of atherosclerosis was high. On the other 
hand, in his hospital practice composed mainly of natives who con- 
sumed foods consisting largely of carbohydrate, the incidence of athero- 
sclerosis was low. While these reports are interesting, it must be realized 
that they are not substantiated by adequate clinical and biochemical 
controls. 

Several studies have attempted to correlate the level of cholesterol 
in the blood to the intake of cholesterol and fat in the diet. There is 
general agreement that the ingestion of a single meal high in cholesterol 
has no effect on the blood cholesterol of normal individuals. Blotner*® 
confirmed this but reported a marked rise in the blood cholesterol level 
in obese individuals following the ingestion of a high fat meal (500 ml 
of light cream). These findings were not corroborated by the present 
authors;"”' they found that the total serum cholesterol of both normal 
and obese individuals was not affected by a high fat meal. 

Of more interest and significance are the long term studies. Keys 
et al’ studied the habitual diet of 482 normal men over a period of 
three years. These subjects were in an economic bracket which per- 
mitted full selection of diet. They were divided into age groups ranging 
from eighteen to fifty-five years of age and each group was further 
subdivided into low and high cholesterol intakes. Analysis of the re- 
sults showed that the serum cholesterol level of this group of normal 
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men was not significantly related to differences in habitual cholesterol 
consumption ranging from 250 to 800 mg per day. 

Wilkinson and his co-workers’ examined eighty-three persons 
from a kindred in which essential familial hypercholesterolemia was 
present. These patients were allowed a free choice of diet. No relation- 
ship was found between the amount of carbohydrate, fat, protein and 
cholesterol in the diet and the level of total serum cholesterol. Delevett 
and one of us' noted no diminution in the cholesterol content of the 
blood in four patients with primary essential xanthomatosis who were 
consuming a diet low in cholesterol but normal in fat (vegetable fat) 
for several months. 

Keys et al’ reported that when the cholesterol and fat intake was 
severely restricted by a rice-fruit diet, a marked decrease in the serum 
cholesterol of patients with hypertension or idiopathic hypercholestero- 
lemia was noted. Mellinkoff et al'® observed a definite fall in the serum 
cholesterol of patients who were given a low cholesterol and low fat 
diet (protein hydrolysate and dextrimaltose) for benign lesions of the 
gastro-intestinal tract. Total calories consumed daily varied from 2200 
to 2400; each patient either gained or maintained body weight on this 
regime. Hildreth et al’ have recently reported that vegetable fats 
which are known to be cholesterol-free nevertheless increased the serum 
cholesterol of normal subjects who had subsisted on a low cholesterol 
and low fat diet. Gofman and his co-workers**™ have shown that the 
S: 10 to 20 macromolecular bodies may be decreased in the blood fol- 
lowing the ingestion of diets low in cholesterol and fat. This category 
of macromolecular bodies has been found in greatest concentration, as 
mentioned before, in individuals with hypercholesterolemia and in those 
young people who are predisposed to or suffer from coronary throm- 
bosis. 

These studies on the relationship of diet to serum cholesterol indi- 
cate that in order to decrease the concentration of cholesterol in serum, 
the habitual diet must have two characteristics, namely, (a) it must be 
free of cholesterol and (b) it must be low in both animal and vegetable 
fat. 


SUMMARY 


The subjects of experimental cholesterol atherosclerosis and human 
atherosclerosis have been reviewed and their possible relationship dis- 
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cussed. Analysis of published data permits certain major conclusions: 
(a) The precipitation of cholesterol in the intima is accelerated by in- 
creased concentrations in the plasma of cholesterol, chylomicrons and 
macromolecular cholesterol aggregates of definite dimensions and by 
increased filtration pressure (hypertension) and generalized obesity; it 
is conceivable that some if not all of these atherogenic factors increase 
intimal permeability for cholesterol. (b) The precipitation of choles- 
terol in the intima is inhibited by such agents as estrogenic hormones, 
intravenous detergents, iodides, desiccated thyroid and thiocyanates; it 
is believed that these anti-atherogenic factors either maintain the col- 
loidal stability of cholesterol in the plasma by increasing the concentra- 
tion of plasma phospholipids or decrease intimal permeability for this 
sterol; the reputed anti-atherogenic activity of lipotropic factors such 
as choline, inositol and methionine has not been definitely established. 
(c) The prolonged consumption of foods low in fat and free of choles- 
terol may inhibit cholesterol deposition in the intima by decreasing the 
concentration in the plasma of cholesterol, chylomicrons and macro- 
molecular cholesterol aggregates. 
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ACTH AND CORTISONE AS THERAPEUTIC 
AGENTS IN ARTHRITIS AND SOME | 
LOCOMOTOR DISORDERSt 


Orro Sipney Berkow1rz, Sovomon Carp, Mortimer 
Mortimer Evkinp, Murray Sitver AND NorMan SpiTzer* 


pseseseseseSe94¢ epochal contributions of Hench, Kendall, Slocumb and 
Polley on the administration of cortisone and ACTH in 
T rheumatoid arthritis and rheumatic fever have inspired 
the most intensive and far-reaching clinical and funda- 
mental studies in medicine.’ ** At this relatively early 
stage of clinical trial and investigation of these substances few extensive 
series of cases have appeared, although many undoubtedly will be forth- 
coming steadily. We, therefore, present here a report of our experience 
with ACTH and cortisone in 128 cases of musculoskeletal disorders. 
These consisted of 72 patients with rheumatoid arthritis, 23 with 
rheumatoid-like diseases and 33 with non-rheumatoid musculoskeletal 
conditions. 

Hench and his group have repeatedly emphasized the accomplish- 
ments of these compounds in demonstrating the reversibility of the 
rheumatic diseases.’ In their studies they steadily have refrained from 
advocating a therapeutic role for the preparations. The great importance 
of ACTH and cortisone as versatile investigative tools is being reported 
with rapidly accumulating data in almost every other branch of medicine 
as well as in the rheumatic diseases.* * * The practical question that poses 
itself, at least in the field of rheumatic disorders, especially since the 
preparations have been released for general use, is: How effectively and 
safely can these compounds be applied as therapeutic agents? Our chief 
aim here is to present those of our own observations so far which may 
contribute toward an answer. 

Their great potency for beneficial response and for undesirable 
reactions has been observed by us for only a little over one year, at this 
time. We, therefore, regard this report as a tentative, interim presenta- 


* From the Arthritis Departments, Lenox Hill Hospital and the Hospital for Joint Diseases. 
+ Presented by the senior author before the Section on Orthopedic Surgery of The New York 
Academy of Medicine, December 15, 1950. 
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Taste I—METHOD OF ADMINISTRATION OF CORTISONE AND ACTH 


1, Preliminary Hospitalization (In all cases.) 


2. Dosage 
A. Parenteral 
1. Cortisone:—200-300 mg. I.M. for the first 24 hours (100 mg. every 8 
hours) ; 150-200 mg. next 24 hours, then 100 mg. daily thereafter (50 mg. 
every 12 hours); in some cases 200 mg. daily until symptoms were ade- 
quately resolved; then the maintenance reduced gradually until sufficient 
for control of symptoms. 


. Adrenocorticotropic Hormone:—-100-150 mg. I.M. for the first 24 hours 
(25-37.5 mg. every 6 hours); 75-100 mg. next 24 hours, then 40-50 mg. 
daily (10-12.5 mg. every 6 hours); in some cases 80-100 mg. daily until 
symptoms adequately resolved; then a gradual reduction of maintenance 
dose level sufficient for control of symptoms. 

B. Oral 
1. Cortisone:—Same doses as parenteral, increased by 25 per cent if neces- 
sary; evenly divided 4 to 2 times a day. 


3. Ambulatory Follow-Up Plan 
Both continuous and interrupted methods of administration investigated, 


tion lacking the finality of the more extensive application and long 
follow-up so necessary for reliable therapeutic evaluation in the 
rheumatic disorders 

Methods of Administration and Dosage: All of the patients in this 
series were hospitalized for 2-4 weeks for base-line studies and dosage 
regulation.* They were permitted to follow their usual habits of rest 
and ambulation. Supplementary analgesics were prescribed only for 
some individuals whose usual intake was permitted for observation on 
the relief of pain by ACTH and cortisone. These patients, as a rule, 
quickly requested that the analgesics be omitted. 

A standard dosage schedule was followed in nearly all of the disorders 
according to the severity of the individual case. The usual dosage pattern 
is shown in Table I. The choice of either ACTH or cortisone was 
dictated generally by economic considerations, convenience of admin- 
istration and the availability of each at the time. The oral tablet form of 
cortisone makes it a simple method of administration.’ In our series 
the therapeutic effects of ACTH or cortisone were largely similar. 

Control observations were made in two ways in the majority of 


* ACTH supplied in part by Dr. John R. Mote, Medical Director, Armour Laboratories. 
Cortisone provided in part by Dr. James M. Carlisle, Medical Director, Merck and Co. 
Supported by the Robert Trubek Fund and by a grant from the Arthritis and Rheumatism Foun- 
dation of New York. 
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patients with rheumatoid and rheumatoid-like arthritis, and in nearly 
everyone with a non-rheumatoid condition. A preliminary five to seven 
day period of thiamine chloride solution or of cholesterol suspension, 
given intramuscularly twice a day, usually was carried out at the begin- 
ning without informing the patient as to the nature of the medication. 
Placebo tablets were given for a similar time before oral cortisone. 
During the period of benefit repeated reduction of dosage and interrup- 
tion of therapy provided further control observations on the relationship 
of the symptoms to the administration of ACTH and cortisone in the 
various entities under consideration. 

Clinical Observations in Various Locomotor Disorders. Rheumatoid 
Arthritis: Improvement in our patients with this disease followed the 
pattern of responsiveness described by Hench and co-workers and 
others." *"° Stiffness, pain and tenderness diminish in that order. Swelling 
is next to recede, but frequently does not resolve completely. Associated 
with these responses, increased ranges of motion usually become evident 
within a few days. In most cases coérdinated motion is much more 
easily performed, even when mobility of the joints has not improved 
to any extent. This enhancement of coérdinated movements, such as 
walking, getting up or down stairs, dressing, self-feeding, and many 
others, often is far greater than the effect on specific ranges of motion 
would indicate. Certainly the sense of well-being and relief from pain 
is remarkable, even in those patients who show little or no objective 
evidence of functional benefit. A unique and paradoxical effect in the 
therapy of rheumatoid disease is illustrated by many patients with 
impressive symptomatic relief who, nevertheless, may continue to show 
slight or even great joint swelling. Little or no remaining pain or 
tenderness and increased mobility frequently were observed in articu- 
lations still swollen and boggy, but without external signs of inflam- 
mation. 

Evaluation of our results was based on the Therapeutic Criteria of 
the American Rheumatism Association." Our figures reflect only their 
objective assessment (Table II). Of a series of seventy-two cases with 
rheumatoid arthritis at the time of this report, 44 per cent showed 
Grade I or Grade II improvement during the initial hospital period, 
with 4 per cent of the group in complete remission. Of the remainder, 
54 per cent showed slight improvement; 2 per cent did not benefit. 
It must be added that the subjective improvement, at least during the 
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Tame IlL—RESULTS OF ADMINISTERING ACTH AND CORTISONE IN 
RHEUMATOID ARTHRITIS* 


Number Complete Greatly Slight None 
of Remission Improved Improvement or Worse 
Cases (Grade1) (Grade2) (Grade3) (Grade 4) 


Initial Short-Term Hospitali- 
zation, 10-30 days .. 


Ambulatory Maintenance, 30- 
340 days later . 


27% 51% 


* Evaluation of Response According to Therapeutic Criteria of the American Rheuma- 
tism Association. 


initial periods, is in proportion to the objective response, sometimes 
greater. 

In the follow-up period, fifty-five of the seventy-two cases had 
been receiving maintenance doses for a period of one month to a year 
at the time these figures were completed. In these patients an attempt 
was made to use doses sufficient for at least tolerable control of the 
symptoms without provoking side-effects or complications. As seen 
in Table II, there was a somewhat greater number of poor results in 
the follow-up period, when 17 per cent showed no response or became 
worse, while only 27 per cent were greatly improved. The three 
patients who went into complete remission during their hospital stay 
remained symptom-free for four to seven weeks. The number of cases 
showing slight improvement was almost identical during the initial 
hospitalization and the later maintenance period. 

A further breakdown of our findings in this limited series cannot 
be described in detail here. It may be stated in brief that the more 
advanced cases with structural changes of Stage III and IV and those 
with functional impairment of Class III and IV responded the poorest 
and appear to be the least likely to show the desirable Grade I or II 
improvement." These observations agree with those of Boland.’ The 
large number of such late and severe cases in our series accounts for 
the less favorable figures in our report. 


72 3 29 39 1 
4% 0% 54% 2% 
; po 55 3 15 28 9 
| 
% 
} 
. 
iste 


564 THE BULLETIN 


The grades of response shown in Table II obviously do not reflect 
any specific curative action. Appreciable degrees of improvement, 
subjective and objective, certainly are produced more rapidly, more 
frequently and more consistently than by any other therapeutic 
measure for rheumatoid disease. Unfortunately, the symptoms returned 
within days or weeks, and rarely in months, when rest periods without 
the compounds were instituted. To control manifestations of rheuma- 
toid activity during maintenance therapy, short periods of booster 
doses to overcome “rebound” symptoms often become necessary. 

Follow-up assessment of response in patients kept on maintenance 
doses for a month to almost a year, showed rather favorable consistency 
of responsiveness (Table II). In several instances a change from one 
compound to the other overcame resistance of symptoms or eliminated 
annoying side-effects. In three cases with refractory symptoms both 
substances proved ineffective in due time. Two other patients showed 
similar undesirable reactions to the preparations, contraindicating their 
further use. Patients who interrupted treatment for rest periods, or 
discontinued it entirely for economic reasons, sometimes developed 
more severe and more disabling symptoms than those originally pre- 
sented. Since these figures were assembled, and larger numbers of our 
patients on longer-term therapy have accumulated, there has been a 
gradual increase of cases refractory to these compounds. Some others 
have required steadily increasing amounts to maintain control over the 
symptoms. 

Rheumatoid-Like Musculoskeletal Disorders: Seven cases of anky- 
losing spondylitis received ACTH or cortisone (Table III). All expe- 
rienced some relief of pain and stiffness. Three of the patients were 
greatly improved, with increased motion and enhanced functional 
capacity. Four showed only slight but definite benefit. 

The joint manifestations in four cases of psoriasis with arthropathy 
were greatly improved in the early phases of therapy (Table III). Two 
of these subsequently have run a fluctuating course. The skin lesions 
tended to respond at first, but they soon returned to their former state 
in two of the patients. In a third the cutaneous eruption became worse 
on doses adequate to control the arthritis symptoms. 

Ong case of non-specific ulcerative colitis with arthropathy re- 
sponded well to ACTH in the articular and colonic symptoms as well 
as in the changes observed by proctoscopy (Table III). When the 
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Taste III—RESULTS IN RHEUMATOID-LIKE DISEASES 


No. Over-all Improvement* 
Cases ACTH Cort. Great Slight None Worse 


Ankylosing Spondylitis . 1 5 3 3 
(1 both) 


Psoriatic Arthropathy . — 2 2 
(1 both) 


Gouty 
Acute 2 


Chronic hace 2 2 
(1 both) 


Ulcerative Colitis with Arthritis 1 


Collagen Diseases 1 2 
(all short-term observations) 


* No complete remissions, except in Ac. Gout. 


medication was discontinued, however, the clinical features were reac- 
tivated within a few weeks. 

The joint symptoms and signs in all of the rheumatoid-like disorders 
exhibited a pattern of response approximately similar to that of rheuma- 
toid arthritis, and the same tendency toward inevitable recurrence of 
the active clinical picture when administration of the compounds was 
interrupted. 

Collagen Diseases: Three cases with different collagen diseases in an 
early stage were studied during an initial hospital period: scleroderma 
(1), disseminated lupus erythematosis (1) and dermatomyositis (1) 
(Table II]). Joint symptoms were present in all. In the case of sclero- 
derma the articular signs, as well as other manifestations, were greatly 
improved. Only moderate benefit was noted in the other two. In each of 
these patients there was appreciable relief of pain and stiffness as well 
as resolution of joint swelling. 

Gout: Two patients with acute exacerbations of gout were quickly 
relieved by ACTH. In 2 cases of chronic gouty arthritis, on maintenance 
doses to relieve mild continuous symptoms and to prevent attacks, only 
slight benefit was provided by cortisone. One of these cases of acute 
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gout did not respond to full doses of colchicine, but was relieved rapidly 
when cortisone was given. 

ACTH or cortisone apparently may serve a useful role in suppressing 
the acute attacks of gout in the occasional patient who becomes unre- 
sponsive to colchicine. Whether these hormones may be employed 
effectively and safely to prevent and dissolve tophaceous deposits by 
increasing the urinary elimination of uric acid over a long period of time 
can only be decided by prolonged and careful study in a sizeable group 
of patients with varied degrees of involvement. 

Non-Rheumatoid Musculoskeletal Conditons."' Degenerative Arth- 
ritis of the Hip: Ten cases of osteoarthritis of the hip were studied 
(Table IV). These were patients with advanced changes presenting a 
troublesome degree of pain and stiffness and marked limitation of motion. 
They were a selected group chosen chiefly for the severity of involve- 
ment, with practically no joint space demonstrable in the films of any 
but one. It did not seem possible at the outset to bring about any per- 
ceptible increase in their ranges of motion. Nearly every case had been 
screened by the orthopedic department and approved for investigative 
therapy as a serious problem. One of the ten cases was not benefited. 
Nine patients with extensive unilateral or bilateral hip degeneration were 
relieved of pain to a significant degree or entirely. Only one of our ten 
cases showed significant increase of motion at the affected hip and this 
has been sustained by maintenance doses for two months. 

Improvement following ACTH and cortisone in these individuals 
usually was evidenced by great relief of pain, a generally and locally 
diminished feeling of stiffness, and better coérdination of mobility. 
Patients could rise from a sitting position more easily and they could 
go up and down stairs more readily. Comparatively small daily average 
doses of these hormones (12.5 mg. to 50 mg.), given every one to three 
days, were adequate to maintain an initially favorable effect, except in 
the most painful cases. During rest periods without the compound, the 
symptoms invariably recurred. One of the patients has been under 
more or less continuous and satisfactory maintenance for eight months 
by taking 25-50 mg. a day, without any adverse reactions so far. 

Reflex Dystrophy, the Shoulder-Hand Syndrome: Of ten cases of 
reflex dystrophy of the upper extremity (shoulder-hand syndrome) 
four were treated with ACTH, five with cortisone and one with both. 
Of this series only one was in Stage I, while the rest were more advanced. 
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Taste IV.—RESULTS IN NON-RHEUMATOID CONDITIONS 


No. Com- Over-all Improvement 
Cases ACTH Cort. plete Great Slight None 


Degenerative Arthritis (Hip)... 10 2 8 1 8 1 


Shoulder-Hand Syndrome 
(Reflex Dystrophy) . 10 + 6 1 5 2 2 
(1 both) 


Periarthritis of Shoulder 10* 4 6 6 1 3 
(1 both) 


Calcific Tendinitis and “Bur- 
sitis” of Shoulder 
Acute . 1 1 1 
Chronic 1 1 1 


nw 
t 


Trigger Finger 


* Manipulation under anesthesia in 5 cases. 


Each of the patients had received previous treatment with physiotherapy, 
manipulative therapy or local and stellate ganglion blocks without 
significant improvement. 


As seen in Table IV, one patient’s symptoms were completely 
abolished and in five they were greatly improved. Three cases showed j 
slight improvement and one did not respond at all. Pain and vasomotor 
disturbances were quickly influenced. Within a few days to two weeks, 


pain and swelling were lessened or eliminated, and in some cases abnor- 
malities of temperature, color and sudomotor activity of the hand tended 
to recede quickly. Limitation of motion at the shoulder responded 
sooner than at the hand in most instances, including those of long 
standing. Some of the cases improved further during the follow-up 
period up to nine months later. 

During the initial hospital stay the dosage requirements for rapid 
control of pain and mobilization of the parts were greater than in rheu- 
matoid arthritis, an average of 200 mg. of cortisone daily or 75-100 mg. 
of ACTH a day. Maintenance therapy was needed to sustain the effects. 
At this time only two of this group, after one to six months of con- 
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tinuing doses with trial rest periods, still take cortisone to control 
recurring symptoms when administration is interrupted. There has 
been no deterioration in the improvement of any of these individuals 
during two to nine months of follow-up, seven having been observed 
for two to seven months since maintenance doses were stopped. It is 7 
of interest that two of these patients had failed to respond to sympa- 
thetic blocks. The contractures already present in most of the responsive 
cases in this group were uninfluenced by ACTH or cortisone. 

Periarthritis of the Shoulder (“Frozen Shoulder”): In ten cases of 
periarthritis (periarticular fibrositis) of the shoulder we administered 
cortisone or ACTH, or both (Table IV). Seven of the patients were 
started on these substances and another three received them after 
manipulation. Of the seven cases given either or both of these com- 
pounds only, all reported definite to complete relief of pain. One of 
the seven showed a complete response, two others great improvement, 
one slight improvement and the remaining three no functional improve- 
ment in spite of relief of pain. 

Five patients were subjected to manipulation of the extremity under 
anesthesia. Three of these previously had failed to respond adequately 
to cortisone and/or ACTH after a period of several weeks of large doses. 
They were manipulated during administration of the drug which was 
continued for varying periods of time. In the other two manipulations, 
therapy with these substances was initiated following this procedure, 
four days to three weeks afterwards. Three of the 5 cases of combined 
manipulation with steroid therapy were greatly benefited, one slightly 
and another not at all. As with the “shoulder-hand” cases, in periarth- 
ritis of the shoulder larger doses of ACTH and cortisone were required 
for the first seven to ten days than in rheumatoid arthritis. It was neces- 
sary to keep these patients on maintenance doses for one to three 
months to “fix” the good effects of manipulation. Attempts to discon- 
tinue the cortisone during this maintenance period were followed 
quickly by recurring pain and disability. Follow-up of the recoveries 
in this group three to eight months after terminating maintenance doses 
has revealed no recurrences except an occasional ache in the affected 
shoulder in two cases. 

Calcific Tendinitis and Bursitis of the Shoulder: Only two patients * 
suffering from these conditions have been treated by us up to this time. 
In one case with typical acute calcific tendinitis (supraspinatus), pos- 
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sibly with secondary subdeltoid bursitis, pain was abolished within 
twenty-four hours and severe disability greatly resolved within seventy- 
two hours after cortisone was started on the same schedule used in 
rheumatoid arthritis. The calcium deposit remained after the symptoms 
had subsided. This acute disorder usually is of brief, if stormy, duration 
and, therefore, would require a good-sized series to confirm the con- 
tribution of the steroid. 

In one patient with chronic calcific tendinitis of two years’ duration, 
probably associated with some periarthritis, uncomfortable mobility, 
more or less continuous pain and tenderness to palpation were greatly 
improved within seven days. They still were almost entirely banished 
“most of the time” during two months of maintenance dosage and 
observation thereafter. The calcific deposits were not changed. 

Trigger Finger: Two cases of constrictive tendovaginitis (“trigger 
finger”) were treated with completely negative results. Both occurred 
coincidentally in patients with responsive rheumatoid arthritis. The 
tendon lesions were of long standing. It is possible that early disorders 
of this nature might prove more amenable to these agents. 

Orthopedic Procedures With ACTH and Cortisone. Surgery: The 
reports by Ragan and coworkers’ on the delayed healing of wounds in 
patients and in experimental animals receiving cortisone or ACTH 
has raised the question as to whether these substances consistently 
produce these effects clinically and whether they should be discon- 
tinued in individuals who are to undergo orthopedic or other surgical 
procedures. We have had occasion to observe the healing of surgical 
incisions in six patients while they were receiving average doses of 
ACTH or cortisone. 

Two arthrotomies proceeded to normal recovery without incident. 
Three local incisions consisting of two biopsies and one drainage of an 
abscess also healed as usual during steroid therapy. One patient with 
rheumatoid arthritis was subjected to a bilateral bunion operation with 
the additional removal of a subcutaneous nodule on each hand, without 
interruption of previously administered cortisone during her surgery. 
The compound was temporarily discontinued five days postoperatively, 
because two of the four operative sites continued to ooze. 

Evidently, healing of some minor incisions is not retarded by the 
use of cortisone and ACTH. During such therapy, it appears that the 
extent of the wound, its location, the amount of compound employed, 
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and the time elapsed after surgery may be important factors in wound 
healing not reflected in our small number of cases. 

Contractures and Post-Manipulation Use of ACTH and Cortisone: 
The effects of cortisone and ACTH on the correction of joint con- 
tractures, especially in rheumatoid arthritis, are under study at the 
present time. These compounds seem to be effective in producing 
mobility in many of these cases without supplementary aids. In others 
they appear to provide sufficient control of pain, inflammation and 
spasm to permit active and helpful use of orthopedic measures and 
physical modalities previously not tolerated. Sufficient time has not 
elapsed for an exact delineation of their place and contribution to these 
procedures, promising as they appear at this point. 

The combined use of ACTH or cortisone with manipulative 
measures was helpful in some of the patients in our small group with 
periarthritis of the shoulder. It is possible that a similar application at 
other sites also may prove useful. 

Side-E ffects and Complications of ACTH and Cortisone: Through- 
out these chapters there have been references to the beneficial and, in 
general, remarkable effects of ACTH and cortisone, even when only 
temporary, in a broad group of musculoskeletal disorders. A balanced 
discussion of these substances must include some consideration of the 
“side-effects” and complications they may produce.’* We have reserved 
the term “complications” for those pathologic states appearing during 
the administration of ACTH or cortisone which are not reversible 
following discontinuation of therapy, or those side-actions of the com- 
pounds which constitute a threat to the patient’s well-being or survival. 

In our 128 cases, during short and long-term administration we have 
observed a variety of side-effects and complications (Table V). The 
large number of such reactions noted here was due to multiple incidents 
in some cases. They appeared in about 40 per cent of the patients in 
our series and about go per cent of them were temporary, quickly 
reversible or of no clinical importance. 

Glycosuria occurred in eighteen cases. It was transient in sixteen 
but remained in only two when the drug was discontinued. It would 
seem that the two instances of persistent glycosuria represented latent 
diabetes activated by treatment. Edema appeared in sixteen patients, and 
in half of them it necessitated mercurial diuretics. Rounding of the face 
and body developed in twelve cases, and became more frequent and 
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Taste V.—SIDE-EFFECTS AND COMPLICATIONS OF ACTH AND CORTISONE 
IN 128 CASES DURING SHORT AND LONG TERM ADMINISTRATION 


Metabolic Psychic abnormalities 
Glycosuria (transient in 16)... Euphoria 
Edema (peripheral) Psychotic symptoms . 


Rounding of face and body , 
Insomnia 


Cutaneous 
Cardiovascular 
Hirsutism 
Hypertension (transient) 
Miscellaneous eruptions Congestive failure 


Purpuric eruptions Coronary insufficiency 
Striae Hemiplegia (transient) 


Pigmentation of nelle Peripheral arterial occlusion 


Menstrual Disorders ‘ Thrombophlebitis 


Gastrointestinal Neuropathic 


Perforation of ulcer (duodenal) 
Skeletal (Osteoporosis) 


Constipation 
Abdominal cramps (ACTH) Vertebral compression syndrome... 


Unclassified Fracture 


more pronounced on long-term therapy. 

Cutaneous reactions were noted in thirty individuals. They con- 
sisted of hirsutism, diffuse or circumscribed eruptions particularly 
erythematous, acneform lesions, purpuric eruptions and striae. One 
case showed pigmentation of the nails. 

Disorders of menstruation occurred four times. There were two 
instances of impotence in males; also increased libido in one other male 
and in one female. 

Gastrointestinal disorders were observed seven times. Perforation 
of a duodenal ulcer occurred in one patient on ACTH before admis- 
sion to our service. Two patients suffered abdominal cramps during 
administration of ACTH with the earlier preparations. Four com- 
plained of severe constipation under cortisone. 

Psychic features developed in twenty-four patients and consisted 
of euphoria in fourteen instances, severe insomnia in four. In seven 
patients psychotic symptoms occurred at one time or another during 
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treatment, but they were temporary, disappearing soon after the com- 
pound was stopped. 

Cardiovascular and peripheral vascular manifestations arose during 
therapy in 16 of the series. Five patients developed hypertension of a 
transient nature which disappeared while the compound was continued. 
Symptoms of coronary insufficiency and mild congestive failure set in 
during cortisone administration to one patient who had suffered from 
such attacks previous to this therapy. 

Other vascular reactions occurred in ten patients. Seven developed 
thrombophlebitis, another a bilateral femoral arterial occlusion. An 
additional patient suffered a transient hemiplegia followed, soon after 
resumption of cortisone administration for severe recurrence of poly- 
arthritis, by a cerebral thrombosis, signs of diffuse encephalopathy and 
a gradual downhill course and fatal termination. All but one of the 
individuals who developed vascular complications were in the older 
age groups (sixth to eighth decade). It is quite possible that many of 
the peripheral circulatory and cardiovascular complications occurring 
with the use of ACTH and cortisone, which will be attributed to them, 
represent unrelated coincidental events. In our own series we believe, 
however, that the frequency of vascular complications suggests that 
they are more than chance occurrences. A more extensive experience 
is required to interpret the association of these ominous developments. 

Neuropathic symptoms arose in six patients. Two complained of 
paresthesias in the hands and feet which vanished when the dose was 
decreased or stopped. Two others developed a paresis of the extensor 
muscles of the third and fourth fingers of one hand. The fifth patient 
was annoyed by neuritic symptoms along the ulnar distribution of one 
hand. In one of the cases a gradual loss of smell was noticed by her 
after two months on cortisone. Apparently complete anosmia and some 
disturbance of taste has continued during six months of therapy. 
Although peripheral neuropathies are sometimes encountered in rheu- 
matoid arthritis, the frequency of these disturbances in our series is 
higher than we ordinarily would expect. Severe asthenia and weakness 
developed during treatment in three of our patients and, after cortisone 
was discontinued, in two other patients and in one on ACTH. 

One of the most troublesome complications of cortisone and ACTH 
therapy is the production of demineralization of bone, or the aggra- 
vation of preéxisting osteoporosis. The difficulties of this problem in 
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patients requiring long-term therapy were exemplified in our series by 
two mishaps associated with increased osteoporosis. One patient without 
previous spinal symptoms presented acute dorsolumbar back pain with 
the clinical picture of a compression fracture of the 11th dorsal vertebra 
during prolonged and greatly helpful cortisone therapy for severe 
rheumatoid arthritis. In the second patient a pathologic fracture through 
the surgical neck of the humerus occurred while she was on cortisone 
for periarthritis of the shoulder. She had made a good recovery during 
an initial course in the hospital and had been home at the time for three 
weeks on maintenance doses. While passing through a doorway, the 
patient just “brushed” the door-frame. She suffered pain which was not 
severe, but out of proportion to the nature of the injury. X-ray films 
revealed the unexpected fracture and increased osteoporosis of the 
upper end of the humerus. 

The propensity of these compounds for certain side-effects amply 
discussed in the literature, and their apparent tendency to be associated 
with other serious side-actions and complications suggested in our series, 
emphasize the importance of the contraindications and precautions to 
be observed in their use. These will not be considered here. 


Discussion 


ACTH and cortisone produce impressive beneficial effects in a 
variety of arthritic and other locomotor conditions. The versatility of 
these compounds is evidenced by their influence on symptom-producing 
mechanisms of such varied origin as inflammatory processes (rheuma- 
toid and rheumatoid-like); degenerative (secondary fibroplastic? ); 
metabolic (gout); irritative (?); traumatic and/or metabolic (?) (peri- 
arthritis, calcific tendonitis); and neurovascular (?) (shoulder-hand 
syndrome). The questions that repeatedly presented themselves during 
these observations were: Do these favorable musculoskeletal results 
depend on some effect in the peripheral tissues common to all of these 
diseases and disorders of the supportive structures? On the contrary 
do the benefits merely reflect the multiple action of the hormones in 
various forms of pathophysiology or pathology, exerting one or more 
of a variety of specific activities in different disturbances? 

The predominant clinical effects of these compounds in musculo- 
skeletal disorders from present clinical observations may be summarized 
as anti-inflammatory, analgesic, antipyretic, anti-allergic, anti-fibro- 
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blastic and the altered permeability of tissue membranes. These charac- 
teristic actions are so varied as to explain broadly the therapeutic results 
obtained. The more exact manner in which the preparations, or those 
substances into which they are transformed or which they produce, 
bring about control of symptoms has not been clarified as yet. Whether 
a central and a peripheral effect, or the latter alone accounts for the 
outcome, and how, remain to be settled. 

ACTH and cortisone are among the most powerful agents yet 
used in the study and treatment of disease. Their remarkable therapeutic 
activity in suppressing the symptoms of musculoskeletal disease, un- 
fortunately, is associated with a potential for disconcerting and serious 
side-effects and reactions. Certainly, increasing side-actions and com- 
plications during the use of ACTH and cortisone continue to be 
observed. These represent chiefly the clinically perceptible reactions 
during the rather limited time these substances have been utilized. A 
thorough assessment of the place of ACTH and cortisone as therapeutic 
agents, therefore, cannot be made until enough time has elapsed to give 
us a better understanding of the full range and circumstances of the 
reactions to these compounds. 

For such an evaluation it also is necessary to know the tissue changes 
they provoke, if any, which possibly are not clinically or pathologically 
recognizable for a longer period than our present experience. Such 
information and a fuller comprehension of the effects of these com- 
pounds, it is to be hoped, may permit us to develop improved techniques 
for their administration or combination with other substances, and for 
the control of undesirable reactions. 


SUMMARY AND CONCLUSIONS 


1. In seventy-two patients with rheumatoid arthritis and in a small 
group with rheumatoid-like inflammatory joint disease, ACTH and 
cortisone provided the most rapid, predictable and effective suppression 
of symptoms of any agent so far available. 

2. These results occurred to some degree in nearly all patients with 
rheumatoid arthritis and were sustained with maintenance doses in the 
great majority of the cases, although a gradually increasing number of 
individuals became refractory or developed troublesome rebound symp- 
toms and undesirable side-effects or complications as the maintenance 


periods grew longer. 
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3. In degenerative arthritis of the hip, of sufficient severity to war- 
rant the use of such powerful agents, appreciable benefit of lesser or 
greater degree was provided by these compounds in nine of ten cases. 
In two patients who received maintenance doses, relatively small 
amounts have continued the benefits for long periods. 

4- In small groups of non-rheumatoid locomotor disorders—reflex 
dystrophy (shoulder-hand syndrome) and periarthritis of the shoulder 
(“frozen shoulder”), impressive control of symptoms or recovery 
was associated with the use of ACTH and cortisone. Relatively short 
maintenance periods were required to sustain the effects until the com- 
pound could be discontinued entirely without return of symptoms. 

5. Approximately one-third of the patients (40) in this s-"e> of 
i28 developed benign or unpleasant side-effects and a small number of 
important complications. The most serious or troublesome of these were 
the vascular incidents, the psychotic reactions, the neuropathies and 
the fractures. 

6. Our results confirm the original observations that ACTH and 
cortisone provide the most powerful suppressive action yet observed in 
chronic inflammatory joint disease, and that this effect often may be 
prolonged over indefinite periods with maintenance doses. 

7. The beneficial action of these compounds in such often self- 
arresting conditions as shoulder-hand syndrome and periarthritis of 
the shoulder in our small groups of cases suggests that application of 
ACTH and cortisone in the comparatively short periods of administra- 
tion required to effect or to accelerate improvement in such acute or 
chronic self-limiting disorders is worthy of more extensive investigation. 

8. In view of the comparatively short period these powerful sub- 
stances have been available and the probable incompleteness of our 
information regarding the full range of clinical and pathological changes 
to be expected, particularly during long-term administration in chronic 
articular disease, evaluation of ACTH and cortisone as practical thera- 
peutic agents must be deferred at this time. 
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RECOMMENDATIONS FOR ACTION TO 
RELIEVE THE NURSING SHORTAGE 


E nurse shortage in this country is a matter dating back 

to many years before World War II. It will undoubtedly 

a. become aggravated as more and more nurses are absorbed 

into the armed forces. The Committee on Public Health 

Relations of The Academy has given close attention to 

this problem and has issued various recommendations designed to allevi- 

ate the crisis. The Committee has emphasized especially the importance 

of enlarging the role of practical nurses in the care of the sick and has 
supported efforts to improve the quality of their training. 

Within recent months the Interdepartmental Health Council of 
New York State, representing the State Departments of Health, Mental 
Hygiene, Social Welfare and Education, has promulgated, through an 
Advisory Committee on Nursing Service, a set of proposals for the 
organization of nursing education and service. These proposals embody 
changes that have aroused deep concern on the part of practicing physi- 
cians and hospital administrators. Since neither of these groups was 
represented on the committee that formulated the report, the Com- 
mittee on Public Health Relations examined the proposals from these 
points of view. 

The Interdepartmental Health Council proposes that only two types 
of nurses be recognized: 1) diploma nurses, licensed after two years of 
training in technical courses, and 2) college degree nurses, prepared in a 
four-year course and eligible for graduate training to fill positions as 
educators, supervisors and administrators. It is suggested that degree 
nurses be used to provide nursing care in complicated clinical situations 
and “to act as team captains for planning and directing and giving per- 
sonal nursing care to individuals and groups, and to fill first level public 
health positions.” To carry out the nontechnical duties associated with 
nursing care, the Council proposes “nursing aides” trained either on the 
job or in special courses in secondary schools. Aides might receive cer- 
tificates but would not be licensed. 

The proposals make no provision for practical nurses. They suggest 
instead that the training courses for practical nurses be merged with the 
standard three-year nursing course to produce in two years the “diploma 
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nurse.” They recommend that high school graduation be required of all 
candidates for nurse training. The Academy Committee is of the opinion 
that such a requirement would eliminate many older women who have 
not graduated from high school as well as many younger women who 
would make competent practical nurses. 

A further radical change suggested in the proposals is the transfer of 
all basic training from hospitals to academic institutions. Diploma nurses 
would be trained in “postsecondary” schools, such as technical institutes, 
junior and community colleges, while degree nurses would take their 
work in institutions of higher education. 

While the presentation of basic training for nurses in schools and 
colleges rather than hospitals may have advantages, the Committee wishes 
to point out that hospital schools of nursing have for many years turned 
out competent nurses and that no evidence has been offered to show 
that they are not still doing so. Although some schools are not up to the 
highest standards, this is no reason for discontinuing all of them. Further- 
more, the Committee is unable to accept the Council’s theory that plac- 
ing the training of nurses in academic institutions would strengthen the 
appeal of nursing as a career; the opportunity for service still exerts an 
influence upon the choice of nursing as a vocation. The Joint Commit- 
tee on Nursing Education and Service of the Greater New York Hos- 
pital Association and the Hospital Association of New York State is of 
the opinion that hospital schools can adjust their curricula wherever 
necessary and that they can adequately train nurses in two years without 
radical changes or very expensive additions. If experimental programs 
are to be set up, hospital schools should participate in them. 

To implement the suggested schemes of education, the State Inter- 
departmental Health Council makes a number of proposals for action. 
First, it urges the provision of governmental subsidies to pay for the 
training of nurses. It recommends amendment of the Nurse Practice Act 
to delete the present requirement that all nurses applying for licensure 
be 20 years of age. At present young women entering upon nurse train- 
ing, when they graduate from high school are in many instances, par- 
ticularly in the case of practical nurses, still under the age limit for 
licensure when they complete their studies and are thus unable to begin 
the practice of their vocation, sometimes for more than a year. 

Other proposals relate to demonstration programs for the training 
in appropriate educational institutions of the three types of nursing 
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personnel—diploma nurses, degree nurses and nursing aides; to analysis 
and evaluation of the various factors in nursing service, and to the im- 
provement of nursing care through official and voluntary public health 
nursing services. 

The Committee recognizes that these are long-range proposals and 
takes cognizance of the Council’s statement that the proposed plans 
would “affect neither the status of those nurses now in practice nor the 
existing pattern of nurse education during the experimental and develop- 
mental stages, which period may require considerable time.” Long-range 
planning and experimentation to resolve the problem are desirable, but 
something has to be done to meet the present critical situation. It is 
therefore the opinion of The New York Academy of Medicine that 
steps should be initiated by the State Department of Education, with the 
aid of local bodies, to plan a legislative and administrative program for 
early action. The Committee submitted to the State Commissioner of 
Education a statement of points to be considered in conjunction with 
such a program: 

1. The age at which young women may enter upon active nurse 
practice should by legislative act be reduced from 20 to 18. 

2. Nurses not licensed in this State should be permitted by legisla- 
tive act to serve on the nursing staffs of hospitals under supervision in 
the same manner as interns are now permitted to serve before they are 
licensed to practice. 

3. The training of practical nurses should be continued, and any 
effort to abolish such training should be vigorously opposed. The schools 
for practical nursing should be developed to fulfill the need for com- 
petent people to take care of patients with nonacute conditions and to 
provide for the care of those with long-drawn-out maladies or in the 
convalescent stage of illness. The practical nurse has established a secure 
place for herself in the care of the sick, both in their homes and in 
the hospitals. 

4. The Academy stands opposed to the proposal that all candidates 
for nurse training should be high school graduates. Such a requirement 
would automatically eliminate some of the most valuable sources of prac- 
tical nurse power, young or middle-aged women with a talent for nursing, 
who have not finished high school. Many capable women, who for some 
reason have not completed an academic high school course, are well able 
as practical nurses to give simple care to the sick under the supervision 
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of a physician or a graduate nurse. This reservoir of potential nursing 
service must not be ignored—the country needs all the nurses that can 
be mustered. 

5. Changes in procedure are recommended, to permit that all neces- 
sary instruction in nursing be completed within the statutory two years 
and that the third year be devoted, as it were, to an internship on a salary 
basis. This would make available to the hospitals a great deal of the time 
of the third year, which now includes class work. 

6. All training schools should be alerted to the possibility that a 
two-year course may supersede the present course and should be re- 
quested to make the necessary adjustments in their curricula. 

7. Every effort should be made to stimulate nurse recruitment. The 
proposed reduction of the course from three to two years, with the 
opportunity for those who so desire to obtain additional specialized in- 
struction in clinical or administrative phases of nursing at educational 
institutions, will appeal to young women who are responding to nurs- 
ing as a vocation, first, because of the opportunity it offers for service, 
and secondly, because of the educational status it affords for those who 
elect a degree in nursing. Every resource for adequate training of 
nurses should be availed of. Joint nurse-training programs for hospitals 
of a given region, if they desire to participate, should be encouraged. 

The Commissioner of Education responded to this communication 
with an expression of appreciation for the serious consideration given 
to the problem by the Committee on Public Health Relations. He 
stated that the Department of Education is already creating experimental 
programs for the study of the proposed course and informed the 
Committee that the suggestion for internships in nursing is under 
consideration. With respect to the position of the practical nurse, the 
Commissioner made the following statement: “Irrespective of any 
adjustment that may take place in the nursing profession, it is clear 
that we must provide for a type of nursing service that is on a different 
level from that provided by the registered nurse.” 

The time for leisurely discussion is past. Those responsible for ad- 
ministrative changes in nursing education should make the necessary 
preparations to act without delay in this emergency. 


SUBCOMMITTEE ON NURSING OF THE COMMITTEE ON 
PUBLIC HEALTH RELATIONS* 
Oswald R. Jones, M.D., Chairman Beverly C. Smith, M.D. 
Harvey B. Matthews, M.D. E. H. L. Corwin, Ph.D., Secretary 


* Recommendations approved by the Committee on Public Health Relations, May 7, 1951. 
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SECTION ON MICROBIOLOGY 


WEDNESDAY EVENING, FEBRUARY 25, 1951, AT 8:30 O'CLOCK 


Studies on the Mechanism of the Toxic Action of 
Newcastle Disease Virus* 


Harotp S. GInsBERG 
Hospital of The Rockefeller Institute for Medical Research 


Toxic action has been ascribed to relatively 
few viruses. In fact, only the influenza’* 
and lymphogranuloma-psittacosis* groups of 
viruses have been adequately demonstrated 
to produce such effects. In general, the 
toxic manifestions of these viruses have been 
widespread, and the course of production 
of local lesions has not been convenient to 
study. Therefore, when it was observed that 
the intranasal inoculation of Newcastle 
disease virus (NDV) infected allantoic fluid 
in the mouse produced extensive pulmonary 
consolidation, often followed by death, in 
the absence of demonstrable virus multi- 
plication, a detailed study of the mechanism 
of this toxic action was undertaken. It is 
the purpose of this paper to report the 
results of experiments which indicate that 
the toxic effect of NDV is associated with 
a series of events similar to those which 
are thought to occur in the initiation of a 
virus infection. 

It was not possible either to produce 
lesions or to pass infectious NDV in series 
in the mouse lung. When mice were in- 
oculated intranasally with NDV, and groups 
were killed at daily intervals in order to 
determine the concentration of infectious 
virus in the lungs by titration in the chick 
embryo, it was found that a progressive 
decrease in concentration of infectious 
virus occurred at an average rate of 0.93 
log unit per day. However, as the concentra- 
tion of infectious NDV decreased, the ex- 
tent of the pulmonary consolidation in the 


same mice increased, and reached maximal 
degree between the third and fourth days 
after viral inoculation. 

Neutralization experiments with potent 
homologous and heterologous immune sera 
clearly demonstrated that NDV was re- 
sponsible for the extensive lesions produced 
by the infected allantoic fluid. Extensive 
experiments revealed that the lesion produc- 
tion factor and infectious virus particle were 
adsorbed to and eluted from chicken red 
blood cells at a similar rate and to a similar 
degree. In addition, the lesion production 
factor sedimented with the virus particles 
in high gravitational fields. These data 
clearly indicated that the toxic property is a 
function of the Newcastle disease virus 
particle per se. Experiments in which in- 
fectious NDV was exposed either to ultra- 
violet irradiation or heat, and the inactiva- 
tion of the properties of infectivity and 
toxicity followed with time, have demon- 
strated that the production of pulmonary 
consolidation in the mouse is dependent on 
the fully infectious virus particle. These 
findings led to the postulate that lesions are 
produced with NDV in the lungs of mice 
by a mechanism similar to that involved in 
the initiation of a pneumotropic virus in- 
fection. 

The first essential step in production of lung 
lesions by NDV appears to be host cell-virus 
combination. When the receptor-destroying 
enzyme (RDE) from Vibrio cholerae cul- 
ture filtrate’ was injected intranasally into 
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mice six hours before 1? E.1L.D. of New- 
castle disease virus, the production of lung 
lesions was completely prevented. Heated 
RDE and broth had no preventive effect. 

Combination of NDV_ with the living 
mouse cells is rapid and, in so far as deter- 
minable, irreversible. As in an actual virus 
infection, immune serum injected either be- 
fore or with NDV prevented formation of 
pulmonary lesions, but when immune serum 
was injected five or fifteen minutes after 
virus the pulmonic consolidation was not 
prevented although it was significantly 
limited in extent. Injection of serum thirty 
minutes after viral inoculation had no effect 
on lesion production, and the degree of 
pulmonary consolidation was the same as 
when normal serum was injected after 
virus. 

Production of toxic lesions by NDV ap- 
pears to be dependent not only upon host 
cell-virus combination, but also upon one or 
more reactions which occur within the host 
cell in a manner similar to an actual viral 
infection. A strain of influenza A_ virus, 
which failed to produce lesions in the mouse 
lung but multiplied extensively in this or- 
gan, when inoculated intranasally three 
days before NDV, interfered with the pro- 
duction of lung lesions. Present evidence** 
indicates that interference with the multi- 
plication of one virus by another is the 
result of a reaction between the first virus 
and the host cell which depletes the cell of a 
substance or metabolic system required by 
the second agent for multiplication. 

The evidence obtained indicates that: pro- 
duction of lung lesions with NDV is a func- 
tion of the fully infectious virus particles; 
NDV particles react with susceptible lung 
cells in a manner identical with that of 
virus particles capable of initiating an 
actual virus infection; despite the steps 
traversed by NDV in reactions with the 
lung cells, newly formed infectious virus 
particles are not demonstrable. 
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Studies on the Relationship between the Theiler Group of Viruses 
and the Intestinal Tract of the Mouse* 


BenJAMIN MANDEL 


Department of Microbiology, New York University College of Medicine 


Following Theiler’s' isolation of the virus 
which causes spontaneous encephalomyelitis 
in mice, it was shown by Olitsky? that this 
virus is present in the intestinal tract of 
almost all young adult mice. Olitsky’® also 
reported that the virus, which he named the 
TO strain, is consistently absent from the 
intestines of mice younger than twelve days 
of age. Subsequently, Theiler and Gard’ 
isolated the GD VII and FA strains of 
mouse encephalomyelitis virus. These latter 
viruses are not known to be present in the 
intestinal tract and are maintained by intra- 
cerebral passage in mice. Relative to the 
TO virus, these 2 strains are very virulent. 

The purpose of this preliminary report is 
to present the results of two studies: (a) the 
isolation from adult mouse intestine of an 
inhibitor against the GD VII virus; (b) a 
comparison of the susceptibilities of mouse 
intestine and mouse central nervous system 
(CNS) to infection with the TO virus. 

Isolation of the GD VII Inhibitor:—In 
the course of experiments with the GD VII 
virus, it had been observed that if virus 
is added to a mince of washed adult mouse 
intestine, there was a marked reduction in 
the infectivity titre of the virus. This obser- 
vation was studied in greater detail with 
the following results: 1) If a water or 
saline extract of the tissue was used, a 
similar effect was obtained. 2) The _ in- 
hibitory substance was found to be heat 
stable, non-dialyzable, insoluble in organic 
solvents such as acetone, ether, and chloro- 
form. 

The purification of the inhibitor was un- 
dertaken. Preliminary experiments indi- 
cated that the inhibitory activity was asso- 
ciated with the polysaccharide fraction of 
the crude tissue extracts. The commonly 
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used methods for polysaccharide purification 
were therefore followed to isolate the in- 
hibitor. In essence, the method involves the 
removal of lipids by acetone and ether, 
removal of proteins by precipitation with 
trichloracetic acid followed by denaturation 
of the residual protein by shaking with 
chloroform, removal of nucleic acids by pre- 
cipitation with CuSO, and precipitation of 
the polysaccharide with ethyl alcohol. 

In order to determine the effectiveness of 
the method, aliquots were collected after 
each step and the inhibitory activity de- 
termined. In the early stages of this prob- 
lem, inhibitor activity was measured by in 
vivo titrations. For this purpose, Gard’s* 
method for measuring virus titre, expressed 


1 
as the — value, was used. The activity was 


1 
estimated by the reduction in the T value 


produced by the inhibitor. 

Lahelle and Horsfall*’ described a method 
for measuring the GD VII virus titre based 
on the agglutination of human erythrocytes 
by the virus. It was found that the intes- 
tinal inhibitor was effective in inhibiting 
hemagglutination as well as infectivity, and 
that this property can be used for the quan- 
titative determination of the inhibitor. This 
technique was found to be not only more 
rapid, but also more quantitative than the 
in vivo method. 

Wherever practicable, specific activity 
was determined in terms of hemagglutina- 
tion-inhibition units per gram of dry weight. 
As an illustration of the data obtained, a 
protocol of one of the preparations is 
shown. 

. Wet weight of tissue 583 gms. 
Acetone-ether dried powder 98 
. Alcohol precipitated powder 0.698 
. Final product 0.170 
5. Final yield 29% 
. Purification 170-fold 
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Taste I~PROPERTIES OF THE THEILER GD VII VIRUS INHIBITOR 


Distribution 


Intestine 


Mouse Tissues of Other Species 


Carbohydrate 


Specificity Constituents** 


Present: 
Guinea Pig 


Present: 


Adult Intestine 


Little or none: 
Monkey 
Rabbit 
Hox 


Variable: 
Brain 


Little or none: 
Infant Intestine 
Adult Heart 
Adult Lung 
Adult Kidney 
Adult Liver 
Adult Spleen 
Adult Muscle 


Present: 
Methyl Pentose 
(Galactose 
Mannose 
Glucuronic 
Hexosamine 


Inhibits: 
GD VII 


Does not inhibit: 
FA 
TO 
TO (Br)* 
Lansing Absent: 
Glucose 
Ketohexose 


Stability 


Activity 


Stable to: 
Autoclaving at neutral 
Prolonger storage at - 
Trypsin 
Cathepsin 
Ribonuclease 
Lysozyme 


pH 


¢ 


Unstable to: 
100° C.—10 minutes in IN HCl or NaOH 


In vivo: 
0.03 ug reduced 1/T from 0.30 to 0.14 


In vitro: 
0.025 ue inhibted hemagglutination of 8 units 


* TO virus after seven passages through mouse brain. 
o Tee rg was kindly performed by Dr. Z. Dische of the College of Physicians and Surgeons 


of Columbia University. 


An analysis of the final product showed 
that the major constituent was polysac- 
charide with about 10 per cent and 0.5 per 
cent nucleic acid also present. 

Because of the presence of several mole- 
cular species, the question arose as to 
which one possessed the inhibitory activity. 
An attempt was made to answer this by 
chromatographic analysis. Using a paper 
strip impregnated with alumina and a phos- 
phate buffer solvent, it was found that the 
carbohydrate and the inhibitory substance 
migrated at about the same rates. This may 
be considered as presumptive evidence that 
it is the polysaccharide which possesses the 
inhibitory activity. 

The results of studies on the distribution 


and properties of the inhibitor are assembled 


in Table I. 


It is interesting to note that on a dry 
weight basis infant mouse intestine shows 
considerably less inhibitory activity than 
adult intestine. It is also of interest that 
at approximately the same age level when 
TO virus first becomes detectable in the 
intestine, there is also a pronounced rise in 
the amount of inhibitory activity. These ob- 
servations suggest a 7 relationship be- 
tween the receptor substance of the TO 
virus and the GD VII inhibitor. This hy- 
pothesis will be investigated. 

A preliminary study of the mechanism 
of the inhibition reaction showed that virus 
can be inhibited only when it is inoculated 
simultaneously with, or shortly after, the 
inhibitor. This suggests that either, (a) 
virus and inhibitor combine to form a non- 
infectious and irreversible complex, or (b) 
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the inhibitor prevents the virus from reach- 
ing the receptor sites or some essential 
system of the host cells. 

Relative Susceptibilities of the Central 
Nervous System and the Intestine of the 
Mouse to the TO Virus.—On the basis of 
Olitsky’s observation’ that very young mice 
are free of the TO virus, an attempt was 
made in 1947 to initiate a colony of Theiler- 
free mice. A number of 10-12 day old mice 
were decontaminated and transferred to an 
environment where contact with the TO virus 
was precluded. When the mice reached ma- 
turity they were tested and found to be 
free of TO virus. This colony of mice has 
been maintained in the Theiler-free state, 
under special precautions to prevent con- 
tamination, since the inception of this pro- 
ject. 

The investigation of the relative suscep- 
tibilities of intestine and CNS was carried 
out as follows: Approximately four weeks 
old mice were divided into two groups. In 
one group the virus was titrated by the 
intracerebral inoculation of 0.03 ml. of 
appropriately diluted TO virus. The mice 
were observed for six weeks for symptoms 
of infection. In the second group the titra- 
tion was carried out by feeding 0.3 ml. of 
the diluted virus preparation. One week 
after feeding, fecal samples were collected 
and tested for the presence of TO virus. 
The ID,, values were calculated on the basis 
of an inoculum of 0.03 ml. The values ob- 
tained for intestine and CNS were 10** 
and 10°** respectively. This indicates that 
the intestine is more susceptible than the 
CNS. There is a possibility, however, that in 
the intestine there is also present a neuro- 
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tropic mutant of the intestinal virus. If this 
should prove to be the case, then a re- 
interpretation of the above results would 
be required. 

SuMMARY 


A substance has been isolated from adult 
mouse intestinal tissue which specifically in- 
hibits the GD VII strain of Theiler’s virus. 

Presumptive evidence has been obtained 
that the inhibitor is a polysaccharide. 

The amount of inhibitor that can be 
demonstrated in infant intestine is con- 
siderably less than that in the adult tissue. 

Mouse intestine appears to be more sus- 
ceptible than CNS to the TO virus when 
tested by parallel titrations in Theiler-free 
mice. 


REFERENCES 


. Theiler, M. Spontaneous encephalomye- 
litis of mice, a new virus dis case, J. 
exp. Med. 65:705-19, 1937. 

. Olitsky, P. K. A transmissible agent 

(Theiler’s virus) in the intestines of 
normal mice, J. exp. Med. 72:113-27, 
1940. 
Theiler, M. and Gard, S. Encephalomye- 
litis of mice; characteristics and patho- 
genesis of the virus, J. exp. Med. 72:49- 
67, 1940. 

. Gard, S. Encephalomyelitis of mice; 
a method for the measurement of virus 
activity, J. exp. Med. 72:69-77, 1940. 

. Lahelle, O. and Horsfall, F. L., Jr. 
Hemagglutination with the GDVII 
strain of mouse encephalomyelitis virus. 
Proc. Soc. exp. Biol. Med. 71:713-18, 
1949, 


| 
@ 
- 
4 
: 
1 
3 
a 
{ 
4 
‘ OF 
5 
“8 
3 
| 
: 


586 


THE BULLETIN 


Chromatographic Analysis of Ragweed Pollen Extract* 


Since it was discovered that cruce ex- 
tracts of ragweed and other pollens could 
be used for the treatment of hay fever, 
their use has become widespread. It is not 
surprising, therefore, that the problem of 
isolating the active component from crude 
extracts of pollens has engaged the efforts 
of numerous investigators." The active 
constituent was variously thought to be a 
protein,“ * a polysaccharide,’ polypep- 
tide,” and a ccmplex pigmented carbohy- 
More recent in- 


drate polypeptide." 


vestigations have been accumulating evi- 
dence suggestive of the existence of two 
or more active constituents. Thus electro- 
phoretic separation seems to yield two ac- 
tive components” and extensive tests on 
fractions obtained by salting-out metho:ls 
provide similar evidence. In nearly all 
of the instances with the exception of ref- 
erence 10, the fractions used were shown 
to be mixtures by electrophoretic analysis.” 
In the present study, partition paper chro- 
was applied to the problem 


constituents 


matography 
of separating the 
present in cruce extracts of giant ragweed 
pollen. The components were detected by a 


numerous 


variety of tests and their activity was ce- 
termined by elution from the paper and 
scratch-testing suitable, sensitive patients, 
One gram of ether-defatted giant rag- 
weed pollen was freshly extracted for each 
experiment with 5 ml. of water for two 
hours at 21°C. After centrifugation the 
supernatant in each experiment contained, 
quite uniformly, 2.2 mg N/ml. The extract 
was delivered from a fine capillary to form 
a thin band across one end of a narrow 
strip of Whatman’s #1 filter paper. Eight 
applications were made to each strip after 
which the chromatogrem was developed 
for eighteen hours by the ascending method, 
using as solvent a mixture of 11 parts 


Bacteriology and the 
Mount Sinai Hospital, 
New York, New York This investigation was 
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* From the Division of 
Medical Services, The 
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morial Fund 


n-butanol, 1 part n-propanol, and 1 part 
distilled water. ‘The strips were then dried 
in air and treated with a variety of re- 
agents in order to detect as many 
stituents as possible. The results are shown 
in Fig. 1 where it is seen that at least two 
naturally occurring yellow pigments have 
separated (Y, and Y,, Column D). Some 
seven purple bands are revealed by spraying 
with minhydrin reagent” and are shown in 
Column C of Fig. 1. An intense scarlet band, 
whose position is shown in the same figure, 
results when the chromatogram is treated 
with a<naphtho-resorcinol (Coiumn E).* 
Several reducing substances are present as 
shown by the dark bands obtained after 
treatment with ammoniacal silver nitrate 
(Column F). An attempt was made to de- 
termine the presence of polysaccharides by 
means of Dreywood’s anthrone reagent™ 
which was used to test the material eluted 
from successive sections of the chromato- 
gram (Column H). Some two additional 
bands were found when the extract was pre- 
treated with hemin according to Franklin 
and Quastel.”* The Sakaguchi test® showed 
the presence of arginine in component No, 
and examination of the chromatogram un- 
der ultraviolet light after treatment with 
various alkalis™ suggests the presence of 
additional pigments, 

Component No eluted from the 
chromatogram, placed on a fresh strip of 
paper and developed with water-saturated 
2-4-6 collidine. The results, following treat- 
ment with nihydrin reagent, suggest the 


con- 


was 


presence of one major component in No 
which does not migrate, and small amounts 
of three additional components which sepa- 
rated from it. 

The activity of each of these numerous 
components was determined by eluting them 
from the paper chromatogram and using the 
eluates to perform scratch tests on sensitive 
In these experiments the same 
type of ragweed pollen extract was used but 
was streaked across the entire width of an 
181, by 221, inch sheet of filter paper. Sev- 
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Fig. 1. Chromatographic analysis of ragweed pollen extract, showing the 

bands revealed by various chemical tests and the results of skin tests with 

the fractions eluted from each corresponding region of the chrematogram. 
See text. 
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eral narrow strips were cut from the chro- 
matogram after development and were 
tested with several reagents. After the 
bands were identified and marked the strips 
were replaced onto the large sheet and the 
bands were interpolated onto the untouched 
portions of the chromatograms. These areas 
as well as the blank areas were cut out 
and each was extracted separately with a 
minimal amount of water. Each was then 
rubbed into a separate superficially 
scratched region of the skin of susceptible 
subjects. After a suitable time the reac- 
tions were graded from 14+ to 4+. Seven 
subjects and three normal controls were 
tested. The control subjects showed no re- 
action, and the reactions of the sensitive 
subjects are recorded in Fig. 1 where they 
are shown alongside the regions from which 
the eluates were obtained. It is immediately 
apparent that material associated with Y, 
was active, that material between regions 
N, and N, caused no reactions; that the 
eluate obtained from regions Na, O, N, 
was active and that No gave the strongest 
reactions. There is the suggestion of addi- 
tional active material in region N,P. The 
nitrogen content of these various eluates in 
no way correlated with their activity. 

Experiments using paper pulp columns 
indicates the feasibility of using this method 
for obtaining larger amounts of material 
for further investigations. 

Paper partition chromatography demon- 
strates the large number of components 
present in crude extracts of ragweed pol- 
len. It affords a simple method for fraction- 
ating and for testing the purity of frac- 
tions obtained by this or other methods. 
The present application of paper chroma- 
tography provided a satisfactory separation 
of at least two or more active constituents 
from ragweed extract. These results have 
been generally confirmed by Drs. Arnold 
Dankner and S. C. Bukantz of Washington 
University School of Medicine, and by Dr. 
E. L. Beeker of the University of Illinois 
College of Medicine.” 
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(may be diluted, if necessary). Solution also 
may be used to prepare suitable dilutions for 
infants and young children, for peroral use. 


(Brand of Phenylazo-diamino-pyridine HCl) 


Pyridium is the trade-mark 
of Nepera Chemical Co., Inc., 
successor to Pyridium Cor- 
poration, for its brand of 
phenylazo-diamino- pyridine 
HCl. Merck & Co., Inc. sole 
distributor in the United 
States. 


MERCK &€ CO., Inc. 
Manufacturing Chemists 
RAHWAY, NEW JERSEY 
In Canada: MERCK & CO. Limited— Montreal 


4 
itil; 
> 
ty - 
‘8 
4 
| 
| 
10 
“7 
4 q | 
| | 
4 


SEPTEMBER 1951 


ter all the 
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New improved 
SURGICAL SILK 


— 


1. Greater tensile strength: One of the strongest silks 
' ever created—smaller diameter sizes can be used every- 
where to minimize trauma and foreign body reaction. 


Withstands repeated sterilization: New Anacap Silk 
can be boiled or autoclaved six separate times without ap- 
preciable change in either strength or texture. In laboratory 
tests almost the full original strength is maintained even 
after 23'5 hours of boiling. 


Easier to handle: Firmer, not limp, Anacap Silk speeds 
operative technic. Braided by a new method that minimizes 
“splintering” and “whiskering” it passes readily through 
tissues. The ease of handling Anacap makes it a “new ex- 
perience” in silk suturing. 


. Absolute non-capillarity: Having no wick-like action, 
new Anacap Silk is resistant to body fluids and will not 
spread an early localized infection if it occurs. 


Doubly economical: Low in original purchase price, 
new Anacap Silk is also low in individual suture cost be- 
cause of its long sterilization life. 


In sizes 6-0 to 5 on spools of 25 and 100 yards; sterile in 
tubes with and without D & G Atraumatic® needles attached. 


DAVIS & GECK, INC. 


® 
57 Willoughby Street, Brooklyn 1, N. Y. 
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Structural and functional integrity of the nor- 
mal erythrocyte depends on a wide range of 
substances—8 of which are encompassed in each 
Cebetinic* tablet: 
Ferrous Gluconate 5-0 grains 
Vitamin Bis Factors ................. 1.0 Microgram 
(as determined by microbiological assay) 
Folic Acid 0.67 milligram 
Thiamine Hydrochloride 2.0 milligrams 
Riboflavin wow 20 milligrams 
Pyridoxine Hydrochloride 0.5 milligram 
Nicotinamide 10.0 milligrams 
Ascorbic Acid 25-0 milligrams 
For anorexia, asthenia and anemia related to: 
nutritional deficits; post-infection and post- 
surgical states; chronic blood loss; gastro- 
intestinal disorders of absorption; periods 
of rapid growth in children; puberty and 
pregnancy— 


Cebetinic 


Dosage: Averace Avutt — g tablets daily 
Cuitpren—from 1 to g tablets daily, according 
to age 
In bottles of 60 and 500 tablets 


*Trademark 


Upjohn | Medicine...Produced with care... Designed for health 


THE UPJOHN COMPANY KALAMAZOO, MICHIGAN 
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A ststine-Privine contains Antistine, to block 

the congestive action of histamine, and Privine, 

to shrink the nasal mucosa. Friedlaender and 

Friedlaender found that the decongestant 

action of Antistine-Privine on the allergic nasal 

mucosa “in many instances appears to be ; 

more intense and prolonged than from either 

solution alone!” ; 
Systemic side reactions or rebound congestion 

are unlikely with Antistine-Privine because of the 

low concentrations of the active ingredients. 
Antistine-Privine, aqueous solution of 

Antistine® (antazoline) hydrochloride, 0.5°% and 

Privine® (naphazoline) hydrochloride, 0.025°%, 

in bottles of | fi. oz. with dropper. 2/1655 


1. Friellaender, S. and Fricdlaender, A. S.: Am. Pract, 2:643, 1948 


Ciba Pharmaceutical Products, Inc.. Summit, N.J. 


IN HAY FEVER 


st refractory cases 


of nasal congestion 


are frequently relieved by 


Antistine-Privine 


A synergistic combination of a vasoconstrictor and an antihistaminic 
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activity 
pause 
at her 


menopause 


Your patient may continue her normal activities even to the extent 
of keeping pace with her daughter. She will be greatly encouraged, 
especially when the effectiveness of therapy measures up to expec- 
tations. In estrogen therapy an especially useful product cose S88 


BENZESTROL 


2,4 (p-hydroxyphenyl) —3— ethyl hexane 


“Liver function tests, blood studies and urine examinations showed 
no toxic effects of the synthetic substance BENZESTROL™ 


Supplied: 


Oral: Bensestrol Tablets 
Mg. — 50's — 100's — 1000's. 


Bensestrol Elixir: 

5.0 Mg. per ec. ce Vials. 

NOTE: Leeal: Bensestrol Vaginal Tablets 


Frequently, medication other than 
estrogens may be required VERACE DOSE Menop Me dail 


Professional Samples and Literature upon Request 


Schiffelin & Go. 20 Cooper Square, New York 3, N. Y.) 
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“Reference: MacBryde, CM. ot. al. New Synthetic, 


These are the results you may expect 
in ANGINA PECTORIS with ESKEL 


(now available in two tablet-sizes*) 


Armbrust, C. A., Jr., “About 60% of the cases showed improvement; 
and Levine, S. A.: i.e., used fewer nitroglycerin tablets, had fewer 
Am.J.M.Sc. 220:127 and milder attacks of pain and could 
(August) 1950 walk greater distances.” 


Rosenman, R. H., “Of 14 patients with angina pectoris treated 
et al.; J.A.M.A. with ['Eskel’]...a good response was obtained 
143:160 (May 13) in 11, moderate improvement in 1 and 


1950 no effect in 2.” 


Osher, H. L., et al.: 
New England J. 
Med. 244:315 
(March 1) 1951 


“Twenty-six of 32 patients were found 
to be benefited by [‘Eskel’] therapy; . . . 
No serious toxic reactions were encountered.” 


ESKEL | 


the coronary 
vasodilator for the prophylaxis and 


treatment of ANGINA PECTORIS 


“Eskel’ T. M. Reg. U.S. Pat. Off. 


* Now available in wo tablet-sizes: 20 mg. (new) and 40 mg. Each tablet contains a 
blend of active principles, chiefly khellin, extracted from the plant Ammi visnaga. 


Smith, Kline & French Laboratories, Philadelphia 
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**bloating. belching 
and indigestion”’’ 


You can provide extraordinary relief of the 
bloating, belching and other complaints of 
many of your patients with so-called functional 
indigestion by prescribing Bilogen — a 
therapeutically designed choleretic-digestant. : 
In each Bilogen tablet you'll find: Ox bile 
extract (2 grs.) to stimulate bile secretion, 
oxidized mixed ox bile acids (114 grs.) to flush 
biliary ducts, desoxycholic acid (1% gr.) to 
promote fat absorption, and a pancreatin of high 
digestive power (equivalent to 3% grs. 
Pancreatin, U. S. P.) to exert enzymatic action. 
Note too that this pancreatin is given double 
protection with a special coating to insure its 
release in the intestine. The coordinated action 
of the four Bilogen ingredients provides natural 
biliary stimulation, relieves upper abdominal 
distress, and re-establishes normal functions. : 
Bilogen is available in bottles of 

100 and 1000 tablets. 


Organon INC. ¢ ORANGE, N. J. 


BILOGEN 


Organon 
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Porkchester, Bronx A Jamaica, Queens 
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MACY'S PRESCRIPTION DEPARTMENT 


Macy's is up-to-the-minute. We make every effort to have all 
new or scarce drugs on hand for your prescription. We follow the 
development of each new product, obtain it as soon as it is available. 
And when you prescribe, you can be assured that your prescription 
is accurately compounded exactly as you write it, carefully checked 
by our supervising pharmacists. 


No wonder so many physicians prefer Macy's Prescrip,ion Department. 


White Plains, N. Y. Flatbush, Brooklyn 


FOR THE TREATMENT OF ALCOHOLISM 


ADDICTIONS EXCLUSIVELY 


CHARLES B. TOWNS HOSPITAL 


Complete Medical & Psychiatric Treot- 


ment at predetermined cest. 


Lit 


NARCOTIC AND BARBITURATE 


SChuyler 4-0770 


Edward B. Towns, Director 


Member American Hospital Association 


Privacy 


of patient is assured—if desired 


293 Central Park West, N. Y. 24,N Y 


A CENTURY OF SERVICE 


PLASTIC AND 
GLASS EYES 


@ PRIVATE FITTINGS 
@ PERSONAL ATTENTION 
@ EXPERIENCE & SKILL 


1851-1951 


Telephone Plaza 5-3756 


MAGER & GOUGELMAN, INc. 


510 Madison Ave., N. Y. 22 


XIX 
Herald Square, N. Y. 
1901 
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‘ou may prescribe “RAMSES"t Vaginal Jelly 
with full confidence in its safety and 
° effectiveness. No vaginal jelly available pro- 
vides a greater degree of spermicidal or barrier 
action than does "RAMSES” Vaginal Jelly. 


IMMOBILIZES 
SPERM INTHE 
FASTEST TIME 
RECOGNIZED 
FOR CHEMICAL A 
CONTRACEPTIVES 


SE This immobilizction time is measured by the 
Brown and Gamble technique, the only method accepted 
by the Advisory Committee on Contraceptives of the 
Council on Pharmacy and Chemistry of the American 
Medical Association for determining the sperm immobili- 
zation time of chemical contraceptives. 


one: 
423 West 55th Street, New York 19, N. Y. 
quolity first since 1883 


word “RAMSES” is registered trademark of julivs Schmid. inc. 
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¢ « » one of the most important assets of a surgeon. 


INSTRUMENTS . . . too, are essential assets of a surgeon, and who 
should know better than we that there can be no substitute for instruments 
of proven quality. Our stock carries nothing labeled “just as good.” 


You will Quality . 
Long after you have "forgotten Price. 


COCHRANE 


133 EAST 58th STREET NEW YORK 22.NY. 
‘PHONE—PLoze 3.5533, 32-5534, 3-549! 


tablets 
ampuls 
powder 


suppositories Bronchial Asthma 
Paroxysmal Dyspnea 


dubin 
aminophyllin 


H. E. DUBIN LABORATORIES, Inc. 250 €. 43ra st., New York 17, N.Y. 


high theophylline content, ready solubility 
for rapid therapeutic effects in: 


4 
iq 


XXI 
F. Bow, 4 AN. 
Leonard W. Mebugh, Sec*y-Treas 
| 
4 
4 
| 


SEPTEMBER XXII 


A... OCTOBER 15 to 20 


mete for presentation to your patients... ' This important event in 


in responce to popular health education is beings 


from thousands of physicians and surgeons. é 
* anticipated by communities 


throughout the nation. 
Schools, colleges, factories, Y's, 
clinics, health centers and 


other institutions key special 
programs around dramatic posters 
and other educational material 
furnished without charge 
BLUE PRINTS | by the Institute. 
BODY BALANCE 
— Camp expresses its thanks to the . } 


ANSWERS perennial posture questions for the medical profession and particularly d ; 
layman...each 16 pages, colorfully illustrated the public health offi nd 
...completely noncommercial and distributed 
only through the profession...tested educators throughout the country 
by demand for millions of copies. whose cooperation contributes 
so heavily to the success of the = : 


ASK for samples of these two 
booklets or the quantity you 
need on your letterhead it climaxes. 4 
or prescription blank. Write... 


SAMUEL HIGBY CAMP FOUNDED BY 
INSTITUTE FOR BETTER POSTURE | S. H. CAMP and CO., JACKSON, MICH. 

EMPIRE STATE BUILDING. NEW YORK I. NY WORLD'S LARGEST MANUFACTURERS OF SCIENTIFIC SUPPORTS 

Offices: New York, Chicago. Factories: Winsor, Ont., London, Eng. 


“event and the year-round program 


it 
AGAIN available...these helpful booklets’ 
ram, 
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BY “YOUR” PROFESSIONAL STAFF 


Use our staff of registered Nurses, schooled in 

anatomy and trained in fitting scientific supports, as part of your 
professional staff. Your patient will enjoy a friendly, sympa- 
thetic service, al no extra cost, and you'll know the fitting is right. 


CAMP SUPPORTS — KENDRICK and BAUER & BLACK ELASTIC HOSIERY — IDENTICAL BREAST FORMS 


R. NL 133 EAST FIFTY-EIGHTH STREET NEW YORK 22,N.Y. 
PLAZA 5.6328) 


24th GRADUATE FORTNIGHT © october 8-19, 1951 


Subject: DISORDERS OF THE CIRCULATORY SYSTEM 


THE NEW YORK ACADEMY OF MEDICINE 
2 East 103 Street, New York 


DOMOGIN 


Trademark 
ACID VAGINAL 
POWDER 


CONFIDENCE 
For youngsters, ready to take their 
the modern first steps, expertly fitted Pedi- 
therapy in VAGINITIS formes brood. supp 
sole, a proper fitting heel and 
50% of all women patients exhibit vaginal discharge, ample toe-room. When corrective 
and pH is the index. ee alterations are indicated, your pre- 
Since acidity is the most important therapeutic factor scription receives the careful atten- 
in vaginitis, DOMOGYN, with an optimum pH of 4.2 tion of our experienced personnel 


Quickly and effectively controls the condition and re- 
ishes optimum acidity, and a normal vaginal 


establ 

flora. 
One teaspoonful of bulk DOMOGYN, or the contents of 
a DOMOG 


soothing therapeutic douche. reeey 
Available at all drug stores aren 
FLATBUSH AVENUE 
‘DOME CHEMICALS, INC. onance 
| West St New Tork 2 
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For Uncomplicated Ulcer provides “dou- 
ble gel” action: the quickly reacting antacid 
gel, and the prolonged local protection of 

flexibili the demulcent gel. 
exibility Pain is relieved in minutes, healing of the 
‘ ulcer begins promptly. 
in the AMPHOJEL is widely favored, because it is 
effective . . . safe for regular use . . . pleas- 
medical management ant to take. 

SUPPLIED: AMPHOJEL LiQuiD; bottles of 12 

of fl. oz. 


AMPHOJEL TABLETS; 5 grain and 10 grain. 
PEPTIC 


utceER AMPHOJEL 


ALUMINUM HYDROXIDE GEL* ALUMINAGEL WYETH 


For Ulcer Complicated by pancreatic deficiency, 
or in marginal or jejunal ulcer following 
gastrojejunostomy, or prophylactically 
after peptic ulcer surgery, the milder- for selected cases 
acting PHOSPHALJEL is often the medica- 
tion of choice. 


or for prophylaxis 


Abundant clinical experience has demon- 

strated that oral or intragastric drip ther- A 

apy with PHOSPHALJEL provides striking against recurrence. 
and lasting benefit. 


ALUMINUM PHOSPHATE GEL WYETH Wyeth Incorporated 
Philadelphia 2, Pa. 
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NZ 
Down to one ‘handkerchief a day 


‘Perazil’ approaches the ideal antihistaminic in long-lasting effect and freedom from 
side effects. A single daily dose of 50 to 100 mg. is usually adequate, acting for 
12 to 24 hours. Side effects are infrequent and if they do occur, are usually mild. 


Clinicians report: ‘‘... the results... would appear to demonstrate ‘Perazil’ the most 
effective of all the antihistaminic agents so far studied by the physicians who used it.’’* 


Chemically different, ‘Perazil’ does not have the usual ethylenediamine group but 
has a piperazine nucleus. Therapeutically different, ‘Perazil’ need not be taken, 
as a rule, more than once a day. 


‘ ey? 
P | is indicated in all allergic states responding to antihistaminics. 
eraZi exo For topical use in allergic conditions 


CHLORCYCLIZINE HYDROCHLORIDE of the skin ‘Perazil’ brand Chlorcyclizine 


Hydrochloride Cream 1% 
*Brown et al.: Ann. Allergy, 8:32, 1950. 


bras Burroughs Wellcome & Co. (U.S.A.) Inc., Tuckahoe 7, N.Y. 
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SARATOGA HATHORN WATER 


is indicated in conditions where sluggishness in elimination and 
discomfort are due to hyposecretion and hypomotility of the stom- 
ach and intestinal tract. The dosage is one 15 oz. bottle before 
breakfast. Also smaller amounts during the day are prescribed 
where the aid of its natural carbonation is desired to increase 
the flow of digestive juices. 
For literature, write 
Watter S. McCiettan, M.D., Medical Director 
610 Saratoga Springs New York 


THE STATE OF NEW YORK .. . THE SARATOGA SPA 


For Intestinal Dysfunction 
® 

tablet cont: Extract 
of Rhuber i 


nt Olt 
Fennel activeted 
charcoal 
For making Serew's Solution 
us? xiv 
WET DRESSING Use 


~* 


A 


jteme m Acete 


For treatment 
Inflemmations, Sprains 


For Pulmonary Conditions 


3% solution Quinine with 
7A% Camphor for tntre- 
muscular Injection 


Specialists in Plastic and Glass 
Artificial Human Eyes Exclusively 


REFERRED CASES CAREFULLY ATTENDED 


FRIED & KOHLER, Inc. 


665 FIFTH AVENUE NEW YORK, N. Y. 
near 53rd Street Tel. Eldorado 5-1970 
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SEDATION 
‘AND EUPHORIA FOR NERVOUS. 
RRITABLE PATIENTS 
«Use . | 
4 LERIANETS-DISPER 
Each Chocolate Coated Tablet Contains Ext. Valerie® (highly concen 
4 trated) 0.05 Japergentied finely subdivided for maximum efficiency 
TASTELESS. ODORLESS. won-DEPRESSANT SEDATIVE pugriC 
ERIANETS-DISPERT are indicated in cases of nervous 
exhaustion. anxiety and depressiv® states. cardiac and 
neuroses, menopausal and menstrual molimens. insomnia. = 
STANDARD PHAR at Ail Prescription Pharmacies 
23 Broadway, Mew York 
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Whoever you are, whatever you do, 
wherever you may be- 


when you think of refreshment, 
think of Coca-Cola 


For Coca-Cola makes any pause 
the pause that refreshes 
and ice-cold Coca-Cola is everywhere 


Ath for it either way... both 
trade-marks mean the same thing. 
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EFFECTIVE 


in Coronary Artery Disease and 
Edema of Cardiovascular or Renal Origin* 


Clinical experience and carefully controlled 


objective studies in humans hcve definitely proven the value of Theo- 
bromine Sodium Acetate in treating Angina Pectoris and Edema of 
Cardiovascular or Renal origin. 


ANGINA PECTORIS—7¥2 grains q.id., before meals and before 
retiring. A capsule upon arising if necessary. 
HYPERTENSION—Similar. 


Control or prevention of EDEMA OF CARDIOVASCULAR OR 
RENAL ORIGIN—Similar. 


SEVERE EDEMA—1S5 grains q.i.d., before meals and before retiring, 


ERE THESODATE supplied in bottles of 100;500: 
7¥%2 grain enteric-coated tablets with or without ¥z gr phenobarbital, 
3% grain enteric-coated tablets with or without % grain phenobarbital. 


5 grain enteric-coated tablets with 2 grains potassium iodide and % 
grain phenobarbital. 


Capsules (not enteric-coated) available in same potencies for supple- 
mentary medication. 


For samples—just send your 
Rx blank marked NYAM-9. 


BREWER & COMPANY, Inc. 


Pharmaeeutical Chemists Since 1852 > WORCESTER MASS 
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Curare-like 
effect... BUT 


GREATER 
SAFETY 


A new synthetic curare-like drug 


@ Adequate relaxation 


of skeletal muscle 
U LUT 


@ Absence of cardiovascular 
complications 


@ Prompt recession of 
respiratory depression Supplied in 10 ce. 
following its use multiple dose ampuis, 
each 1 cc. containing 


You are invited to write for detailed information. 3 mg. Mytolon chloride. 


CHLORIDE 


WINTHROP-STEARNS INC. 


NEW YORK 18, N. Y. . WINDSOR, ONT. 
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THE FIRST 84 YEARS 


ane tur 


In 1867, Mallinckrodt opened its doors for business, the first manufacturer of fine 
chemicals between Philadelphia and the West Coast. The changes that have taken 
place since then in the scientific world have demanded more and greater skill, con- 
trols and equipment in the manufacture of fine chemicals. Our chemists and engineers 
have continuously met these new demands and in many cases have led the field. 

But the changes of these past 84 years are likely to be dwarfed in this era of atomic 
energy. Our most challenging tasks still lie ahead. We are making the necessary 
preparations to be ready for them. 


MALLINCKRODT CHEMICAL WORKS «+ St. Lowis * New York + Montreal 


ETHER FOR ANESTHESIA - SODA LIME - 
PRECIPITATED BARIUM SULFATE - 


UROKON SODIUM 30% HIPPURAN - 


OVER 1500 PRESCRIPTION CHEMICALS 


+ MANUFACTURERS OF FINE CHEMICALS AND DRUGS FOR THE MEDICAL PROFESSION + SINCE 1867 
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the oral 


is the simplest 


For maintaining the edema-free state, here—at last—is truly effective 
oral mercurial diuretic therapy. One or two Tablets MERCUHYDRIN® 
with Ascorbic Acid daily (more when indicated) generally controls 
cardiac edema with 


WITH ASCORBIC ACID 


After parenteral therapy, your pa- 
tient has been brought to unfluc- 
tuating basic weight. Then system- 
atic oral therapy employing Tablets 
MERCUHYDRIN (brand of merallu- 
ride) with Ascorbic Acid may elimi- 
nate the need for injections entirely 
in mild decompensation. In more 
advanced cases, you can greatly 
reduce the number of injections re- 
quired to maintain your patients 
free of edema. 


Prolongation of the interval be- 
tween injections simplifies manage- 
ment. The diuretic response is good, 
the tablets are well tolerated, the 
method is convenient, and the econ- 
omy considerable. 

Packaging: Tablets MERCUHYDRIN 
with Ascorbic Acid, available in 
bottles of 100 tablets. Each tablet 
contains meralluride 60 mg. (equiv- 
alent to 19.5 mg. mercury) and 
ascorbic acid 100 mg. 


heside 
aboratlortés, 


MILWAUKEE 1, WISCONSIN 
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oral route 
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